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NOW WITH STOP WATCH 


WATCH 


Try only 10 DAK high energy 90 minute 
cassettes risk free for just $2.19 each 
and get a beautiful $69 value LCD 
digital watch for only $5! 


YOU CAN'T LOSE!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!! 


Are the very high frequencies disap- 
pearing from your cassettes as you play 
them? Friction within your cassettes 
may be erasing your crystal clear highs 
even as you read this ad. 

DAK developed a jam proof cassette 
for professional high speed duplicators 
and in the process discovered why 
recordings that sound great when you 
make them, may sound less than great 
in just a few months. 

Here's a chance to try DAK ML90s 
risk free and pick up a great LCD watch 
complete with stop watch for only $5! 

YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 


MOLYSULFIDE 
DAK manufactures enough tape for 
over one million cassettes per month, 
mostly for professional duplicators and 
loaders. We developed polyester slip 
sheets which are inside the cassette with 
raised spring loaded ridges to guide each 
layer of tape as it winds so it won't jam. 
We coat the liners with a unique 


[4 formulation of graphite and a new 


chemical called molysulfide. It reduces 
friction several times better than graph- 
ite and allows the tape to move more 
freely within the the cassette. 

HIGH FREQUENCY PROTECTION 

Tape is basically plastic, and as it 
moves within the cassette friction causes 
the build up of static electricity, much 
as scuffing your shoes on a carpet in dry 
weather. 

Static electricity within the cassette is 
drastically reduced by the low friction 
of the molysulfide so that it won't erase 
crystal clear highs. A very important 
consideration for often played tapes. 

MAXELL 'TAPE' IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are superior and you just might 
be able to hear a difference. 

DAK ML has a frequency response 
that is flat from 40hz to 14,500hz 
X3db. Virtually all cassette recorders 
priced under $600 are flat t3db only 
from 40hz to about 12,500hz, so we 


have over 2000hz to spare, and you'll 
probably never notice the difference, 
and we feel that we have equaled or 
exceeded the mechanical reliability of 
virtually all cassettes. 


NOT MAGICAL OR CHEAP 

DAK manufactures the tape we sell. 
Our tape really doesn't cost less to 
make. You only avoid paying the 
wholesaler and retailer costs and profits. 
When a cassette leaves other factories, it 
must be marked up each step of the 
way; even duty on some of the fine 
imported cassettes must be added, so 
with DAK tape you really only save the 
middlemen profits. 

While Maxell UDXL 90s may sell for 
$3.50 to $4.50 each at retail, DAK 
ML90s sell factory direct to you for 
only $2.19 each complete with deluxe 
all clear hard plastic boxes and index 
insert cards. 
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A $5 LCD WATCH++STOP WATCH? 

This beautifully styled slim silvertone 
watch is loaded with features. LCD 
means that the time in hours and 
minutes always shows without having to 
push buttons. 

Push the button once, and you'll see 
the date in months and days, and push 
the button again and see seconds. Push 
the second button and the entire time 
section lights up for convenient night 
viewing. 

Stop watch feature. This fine watch 
has a third button which starts and 
stops an accurate stop watch. The stop 
watch displays up to 15 minutes and 
then continues running displaying up to 
15 minutes at a time. It's great for 
timing cassettes. 

Quartz crystal accuracy means con- 
stant time within 1 minute per month. 
Crystals use little electricity, so the 


battery should last up to a year, and is 
easily changed. 

Stainless steel band for long life and 
comfort. No imitation, a first rate 
locking adjustable band. 

It's guaranteed. This fine watch comes 
with a manufacturer's limited warranty, 
good for one full year. 


DAK TAKES A RISK 

Obviously giving away quality watches 
is not going to make DAK rich. We are 
betting that once you get our new 40 
page catalog with over 6000 words 
about how to make better recordings, 
you will want to buy our cassettes 
again, and we are putting our money 
where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and over 4500 repeat customers from 
this advertisement to add to our list of 
over 80,000. 

TRY DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, return only 9 of them 
and the watch for a refund. The cassette 
you test recorded is yours as a gift. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the LCD digital watch for only $5 
with your credit card, simply call the 
toll free number below, or send your 
check for only $21.90 plus $5 for the 
watch and $3 for postage and handling 
for each group to DAK. (CA residents 
add 6% sales tax). 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK МЇ 90 cassettes for yourself or a 
friend? We will add one free ML90 
cassette to each additional group you 
buy and of course you can still get an 
LCD watch for only $5 with each 
additional group you order. 


E INCORPORATED 


Call TOLL-FREE ..............(800) 423-2636 
In California Call ............ .(213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
Stereo music in front of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 


AROUND YOU 

And nobody will know you're listening to a 
Stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 


INNER EAR BONES 

The sound will also resonate through your 
bones—all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
а powerful stereo system or sitting in the first 
row listening to a symphony orchestra-it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere—not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands-the Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 


SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 


and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 


AWARDED PATENT 

The inventor took his invention to a friend 
who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
50 when worn over your shoulders, the weight 
is not even a factor. 


BUILT TO TAKE IT 

The Bone Fone was built to take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex—the same 
material used to make expensive swim suits, 
so it’s easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. It's just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue—a color designed especially for the 
system. An optional set of four sleeves in 
orange, red, green and black is also available 
for $10. You can design your own sleeve using 
the pattern supplied free with the optional kit. 


YOUR OWN SPACE 
Several people could be in а car, each tuned 
to his own program or bring the Bone Fone to а 
ball game for the play by play. Cyclists, 


STEREO BREAKTHROUGH 


Bone 
Fone 


A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 


The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 


joggers, roller skaters, sports fans, golfers, 
housewives, executives—everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important— compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 


GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
Sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90-day limited warranty including 
our prompt service-by-mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 
after our two-week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. "Pending FCC approval. 
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Dept.PS One JS&A Plaza 
Northbrook, lll. 60062 (312) 564-7000 
Call TOLL-FREE . .. 800 323-6400 
In Illinois Call .... - (312) 564-7000 

(JS&A Group, Inc.,1979 


Just about any 
type insurance you 
can possibly need is 
under one roof at The 
Insurance Store. Not 
just from one company, 
not just for one price, 
but a wide selection 
from all sorts of leading 
companies—like The 
Continental Insurance 
Companies, one of the 
largest property and casu- 
alty insurers in the world. 

What this means is that 
you can sit down with an 
independent agent and noo- 
dle the right program for you. 
You can't do that at State Farm 
because they sell only State 
Farm insurance. Same thing at 
an Allstate desk, or any other 
one-company operation. But at 
The Insurance Store you can 
compare prices, and coverages, 
and services. You can even com- 
bine most of your needs into one 
simple policy. 

You'll be saving time by comparison 
shopping all in one place. You may even 
save money. Sound simple? That's be- 
cause it's simply easier at The Insur- 
ance Store. 

Tofind your nearest Insurance Store, 
call any agent listed in the Yellow 
Pages under Continental 
Insurance. 
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From The Continental Insurance Companies, subsclanes of The Continental Corporation 
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Now you can create country fresh air in 
your home or office. And also watch 
igarette smoke, pollen, dust, and other 
rne particles disappear from your envi- 
ronment, for less than three cents a week. 
All it takes is a small 2% pound pollution 
fighter named Ionosphere!M, Which, we're 


exhaust unit or con- 
ventional filter system №О Production: not measural 
by creating a negative electrical field. One 
4-inch unit will ionize up to 250 square feet, 
or an average 12' x 20' room. 
negative charge acts on floating particles— 
even invisible ones—causing them to cluster, 
fall to the floor or adhere to nearby surfaces. 
The air becomes pure, feels almost “washed.” 
And Ionosphere is so efficient it requires no 
fan or other moving parts to disperse 
these ions. 

You pony have experienced this 
fresh-air feeling before. In nature, negative 
ions are continually recreated by the 

ic action of the sun, rain and lightning. 

It's why air smells sweet and invigorating 
after a thunderstorm, or deep in a forest. 


_ Born in academia. 


1 


VER here is constructed 


Major ion research has been conducted 
at the University of California, Berkeley. Ion 
Systems, Inc.. a private company, was 
founded to manufacture ionizers to the 
Morc P of this research commu- 

led by па engineer О.А. 
Ge der еы ith the government's 
Polaris ene 1581 S.I. has built almost every 
hospital ion system in the 
Ue thee new portable 
with this same level of 
integrity. 


Seniimeter at $^ Оголе production: less than 05 ppm. 


lonospheres electronics are both superb 
and unique. It is the only ionizer that uses `раз- 
Sive multi-stage" circuitry for its noiseless and 
noninterfering output (many units are known 
to affect radio reception). Most other units use 
a “vibration” mechanism, which causes clicks, 
pops or an annoying high-pitched whine. 


convinced, is the most ш m The circuitry is 
superbly engineered embedded in epoxy 
under $200 air ionizer resin, then encapsu- 
on the market today. lated in an impact- 
Bar попе. TOSS pe а 
е Sharper soli less ball of 
Image is offering Iono- fine ceramic tile. 
? sphere through the |. Hermetically sealed, 
э sd 89. T is protected Pen 
lonosphere е moisture that 
pure the air yoy meneh reduces 
reathe more efficient- : е performance of 
ly than any fan, КОРҮП вес. lon pte tpe А competitive units. 


We know of no other 
company that takes 
in producing their product. 
ег significant differences? For one, a 
vastly superior ion emitter than you'll find 
elsewhere. This easily removable element is 
made from surgical stainless steel bristle, not 
the more commonly used copper “fuzz” or 
nickel-plated pend Stainless steel is known 
for its excellent durability, and this special 
design йа ears of consistent ion 
output. The lonosphere's emitter will last a 
lifetime, and cleans easily under hot water. 

On other units, you'll also find inexpen- 
sive plastic cases. When exposed to a high 
voltage field, these petrochemicals can be 
converted to a harmful gas. But lonospheres 
tile case is completely safe. 

More ions aren't necessarily better. 

One 4” Ionosphere аар арргохі- 
mately 3.8 trillion ions every second. Unlike 
other units which produce an excessively 
high output (at the source only), the 
Tonosphere creates a more naturally bal- 

ion environment. You should also 
avoid units without stated levels of ozone 
production (Ionosphere is among the lowest). 


such 


do we need іопіхегз at all? 

rban life has upset the natural electrical 
balance of the air. Modern conveniences like 
heating, air conditioning, telephones and 
televisions greatly deplete negative ion 
levels, robbing the air of its natural cleansers. 
This is also why we feel uncomfortable under 
fluorescent lights. 

lonsphere restores this balance in just 
minutes. The air smells good again, even 
after smoking. 

And, as a result of its work, you may 
need to clean your walls in a year or so. But 
be glad that same soot was kept out of 
your lungs. 

Try one, or order a system. 

The $89 Ionosphere comes in white 
(#946) or black ceramic (#945). Or you ma 
сара your fresh air environment at an $1 

ivings—with three units at $249; 2 white, 
et Ие lack, (#947). Either way, you can 
experience the freshest air you’ e robably 
ever breathed, without obligation. (pus 
sphere comes "with fall instructions and 
a one year warranty. And if you're not 
delighted, simply return your order 
within two weeks for a prompt and 
courteous refund. 


ORDER NOW TOLL FREE. 
[ пш ип иш иш ви иш эш S эш ия иш шя 
Credit card holders тау call the toll- 

free ordering number, seven days a 

E week, anytime. Please have the product 

8 number ready. Or send your check, add- 
ing sales tax in CA (5.34 for one, 14.94 

В for three), Plus $3.50 delivery. Please 
order now to insure early delivery. 


E 800 227-3436 
8 In California 800 622-0733 
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POLICE RADAR MEETS ITS МАТЫН. 


OFF 


-MICRO SCA 


You can't buy a better radar detec- 
tor for $95 than the GUL Micro 
Scan. Developed by B.E.L. Laboratories 
after 10 years of research, the GUL 
Micro Scan has atedly proven its 
superior signal sensitivity. In separate 
tests conducted by Canadian Tire Cor- 
poration and Motor Consumer Report, it 
demonstrated a detection distance signi- 
ficantly greater (on both X and K bands 
than its top three competitors—the Fuzz- 
buster XK, the Whistler XK and the 
XK Snooper. 

That was only the beginning. 
Plenty of advance warning. 

In two recent issues (January and 
February, 1980) CB Mag revealed 


an unprecedented comparison show 
down involving 12 leading detectors— 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


some with prices as high as $200. 
Monitoring straight line detection, 
the GUL's 9,029 foot range topped 
the list. 
Signals of .01 millionths of a volt are 


m (ranging f 
24 445 GHz). It 
det radar— 
inc! mus the new KR-11 
short pulse. 

What's more, the GUL 
has a nondirectional 
s large elliptical + 
in signals fr 
front, side and rear. This 
360° detection field 
maximizes sensi 
providing you 
able warnings—even 
when approaching 
and curves. CB 
Magazines com- 
parison bears this 
out: In a K band test for around: 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 


was found to be the most effective detec- 


tor in the dozen. 
Doesn't cry "wolf." 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. Its sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 


the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. 

А double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gone. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 

Quick installation. 

The compact GUL measures only 
4" x 3" x 4V4". It weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching Velcro foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
lor easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
o supply power, simply 
plug it into your cigarette 
lighter. 
Try it yourself. 
у Order the GUL 
y Micro Scan toaa Road 
test it for yourself. If you 
don't find it to be the 
dade уош finest electronic counter- 
affecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 
120 day warranty. 


ORDER NOW TOLL-FREE. 

елат тале пиллаи 
Please order product #131. 

8 Credit card holders may use our toll- 

8 free number below. Or send check 

for $95 plus $2.50 delivery. In Cali- 

fornia, add $6.17 sales tax. 


800 227-3436 
In California 800 622-0733 


THE SHARPER IMAGE" 


260 California St. 

San Francisco, CA 94111 
(415) 788-8880 

©1980 The Sharper Image 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
jew 


Madison Avi 


York, N.Y. 10017. Because of the large volume 


of mail, we are unabie to acknowledge unpublished letters. 


Flying flywheels? 

Enjoyed Susan Renner-Smith's articles on 
energy-storing flywheels [PS, Oct. '79 and 
Jan. '80] very much, though 1 must con- 
fess Pierre Mion's October cover painting 
sent snakes up my spine when | consid- 
ered that two-ton flywheel spinning at 
15,000 rpm being suddenly subjected to 
even a small seismic disturbance—say, 
one of those little rolling tilts so common 
in southern California. 

Has anyone estimated the size of the 
resultant crater? The necessary 100 per- 
cent containment would appear very diffi- 
cult. 

William S. Battis, Alsea, Ore. 


Susan Renner-Smith replies: "Dr. Alan 
Millner of MIT, developer of the 'base- 
ment flywheel,' points out that it would be 
sitting on a soft magnetic suspension that 
could adjust to movements of the fly- 
wheel. Thus it would take quite a tilt to 
move it. [n general, the flywheel is de- 
signed to be able to sustain anything the 
house can. And the flywheel is in a con- 
crete pit; even if it breaks, it can't get out. 
Remember, we're talking about fiber com- 
posites that shred rather than frag- 
ment." 


First X-ray telescope? 


In your article “Orbiting Observatories” 
[PS, Feb.], you say, "HEAO-2 has the first 
and only imaging X-ray telescope or- 
bited." 

That is not the case. | worked for a cou- 
ple of years on an X-ray telescope using 
grazing-incidence imaging principles. Un- 
fortunately, it no longer exists; it plowed 
into Australia a few months ago with Sky- 
lab. 

Bill Scarbrough, San Francisco, Calif. 


According to NASA: "HEAO-2 carries the 
first telescope capable of producing fo- 
cused images showing the structure of X- 
ray objects. Previous experiments could 
only detect the approximate position and 
intensity of objects.” 


Perhaps this clarifies what we meant. In 
the field it is accepted that this telescope is 
the first one that comes close to matching 
the resolution of optical telescopes. 


Cover the Styrofoam 


In his letter “Insulating a Whole-House 
Fan" [Readers Talk Back," Feb.], reader 
E. C. Bauer tells of constructing an insulat- 
ing cover for his whole-house fan out of 
two-inch Styrofoam. 

A caution is in order, since uncovered 
Styrofoam is a fire hazard and its fumes 
are toxic. Most building codes require that 
when Styrofoam is used as a building ma- 
terial, at least a half inch of fireproof mate- 
rial be used over it. Drywall or plaster is 
usually used as the covering. 

William Westcott, Cleveland Hts., Ohio 


"Nola's Power Saver” in DIY kit 


Congratulations to E. F. Lindsley for his 
fine appraisal of "Nola's Power Saver” 
[PS, Feb.]. | was sorry, however, that the 
article omitted the fact that my company, 
M.H. Marks Enterprises, is the only suppli- 
er ofthe Power Factor Controller in build- 
it-yourself kit form. 

For the past several months, we have 
been selling and shipping the Electra-Mi- 
ser Power Factor Controller to control 
fractional horsepower motors in a com- 
plete kit for $32.95, plus $3 postage and 
handling. Furthermore, we expect to 
manufacture a completely assembled ver- 
sion by early spring. 

Myles H. Marks, M.H. Marks Enterprises 
Thornberry Ct., Pittsburgh, Pa. 


Reel-type mowers 


Your article "Mowers for 1980" [PS, 
March] does not mention any reel-type 
mowers. | am a firm believer that for lawn 
maintenance, the reel-type mower is 
best. 

| own two such mowers, and my lawn 
looks much cleaner and more uniform 
than my neighbors' after mowing. Rotary 


mowers must always run with high en- 
gine rpm, and that's brutal to grass. 
Reel types are safer, quieter, and actu- 
ally cut the grass. 
Ralph Y. Akimoto, Mineral Wells, Tex. 


E. F. Lindsley replies: “I agree with all you 
say about the cutting quality of reel mow- 
ers. The problem is that a nicely fitted reel 
and cutter bar costs far more to make than 
asingle whirling blade. And the reel mow- 
er won't handle really shaggy lawns, 
rough stuff, and the humpty-bumpty 
conditions typical of most lawns. If you 
top-dress and keep your lawn in persnick- 
ety condition, they're fine. 

"Moreover, anyone with a rudimentary 
grinder can clean up the battered edges 
on a rotary blade. A reel mower requires 
professional equipment and a trained 
operator. That's expensive and few of us 
want to be bothered." 


Yea for Breslin 


Bill Hawkins' article, "Breslin—The Home 
Computer That Runs My House," [PS, 
Jan.] was very interesting and funny. | 
don't think I’ve laughed so much since | 
read Bob Gannon's story, "Only One 
Wheel to a Customer" [PS, June '67]. I'd 
e to see more articles with humor in 


` Daniel Palmer, East Hampton, Conn. 


Bill Hawkins replies: "Thanks, my mom 
liked it too.” 


Different wings—different things 


| read with interest the article about 
"Wrong-Way Wings" [PS, April] for future 
aircraft. However, nothing was ever men- 
tioned about all the years of tests per- 
formed on the scissors-wing concept. It 
would seem that if a forward-swept wing 
is so much better, then an aircraft with а 
forward-swept wing on one side and an 
aft-swept wing on the other is in trouble. 
Jerry Green 

Frankfort, Ind. 


Ben Kocivar replies: "The scissors-wing 
concept [PS, Oct. 78] is primarily de- 
signed for transonic transport or passen- 
ger craft. The forward-swept wing is con- 
ceived for a highly maneuverable aircraft 
that would produce very high G-forces 
and would be unbearably uncomfortable 
for ordinary airline passengers." 


Correction: In “The Liberated House" [PS, 
April], an incorrect address is given for the 
supplier of the gray-water recycling 
equipment. The correct address is Water 
Equipment Technologies, 4255 West- 
roads Dr., W. Palm Beach, Fla. 33407. 5] 
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Summer. 
ven Style 


Summers here and the mixing is easy. Refresh yourself with a tall, cool glass 
of Seagram's 7 with ТОР, cola, ginger ale or your favorite mixer. 
Enjoy summer Seven style! And enjoy our quality in moderation. 


pee = 


SEAGRAM DISTILLERS CO., N.Y.C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Watching your dollars grow 


In this dizzy world of inflation and accom- 
panying economic complexities, your 
pocket calculator can do a lot to keep your 
thinking in order. For one thing, it can tell 
you your real rate of return on an invest- 
ment. And you don’t need a specialized 
business or investment model, either. 

You can find basic rate-of-return figures 
quickly with any calculator. Just divide the 
amount your account has increased dur- 
ing the period by the sum you started the 
period with. Then multiply by the number 
of periods there are in a year. Now you 
can compare this annual rate with alterna- 
tive investments or bank accounts. 

Stop! There’s something wrong with 
this method, even though it describes a 
usual practice. Do you see where we went 
astray? 

What's wrong is that it doesn't take into 
account a shifting base. Each quarter 
you're getting interest on an increased 
amount of money. To change a com- 
pounded quarterly rate to an annual rate, 
it is not sufficient just to multiply by four. 
The correct procedure is to add 1 to the 
quarterly rate expressed as a decimal, 
then multiply this sum by itself three 
times (that is, raise it to the fourth power), 
subtract the 1, and move the decimal 
point back two places to the right. 


Try one for size 


I have before me a quarterly report from a 
mutual fund in which 1 have a Keogh re- 
tirement plan. It says that | have 1562.417 
shares with a current value of $7.28 each. 
The previous report three months ago put 
my holding at 1530.876 shares, then val- 
ued at $7.11. | haven't withdrawn or add- 


ed funds to the account, other than auto- 
matically reinvesting the dividends. 

Applying the two routines above, run 
these figures through your calculator and 
see if you agree that | have, for the mo- 
ment, an investment yielding 19.25 per- 
centon an annual basis—right in step with 
the current inflation rate, which is more 
than can be said for most investments. 

Before | receive a mound of mail from 
entranced investors, let me hastily point 
out that this figure is for one quarter only, 
and is not guaranteed to make anyone 
rich. In some other recent periods this 
same investment has not done nearly so 
well. 


Constant-memory TI's 


You may have noted that it is just as 
you're about to complete an important 
calculation that the phone rings. Dinner 
call always comes just as you're halfway 
through a complex program or have your 
checkbook almost balanced. With either 
of these models from Texas Instruments, 
though, you just shut off the machine and 
forget about it. Five minutes or five weeks 
later—when you return to the problem— 
all the figures you were working with will 
be waiting for you in the display and 
memories. 

TI offers what it calls Constant Memory 
on its middle-priced scientific and com- 
mercial models. The impressive $25 Slim- 
line TI-35 (top) is a 54-function slide-rule 
type with all the expected trig, log, and 
powers keys—and factorials and stati: 
cal capabilities to boot. The ultrathin Busi- 
nessCard (bottom), at $40, has keys for 
such things as compound interest and 
profit margin. Both have LCD displays 
good for some 1500 hours of use with a 


Those pregnant dice 


Gambler's dice that helped give birth to 
the branches of mathematics called prob- 
ability and statistics came up in the May 
“Calcu-letter.” You and your calculator 
were challenged to confirm that the Che- 
valier de Méré stood to come out ahead 
betting even money he'd get a six at least 
once in four rolls of a single die. 

Problems of this kind are toughies until 
you get the idea of doing them back- 
ward. 

Note that since each die has six faces, 
there are five chances in six of not rolling a 
six. So the probability of failing with all 
four is % to the fourth power, or 48.225 
percent. Subtracted from 100, that leaves 
a51.775 percent chance of success, which 
is what won for de Méré. 
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Our 17th-century adventurer won so 
much money with that modest edge that 
he soon ran out of takers. He then 
Switched to offering even money that a 
double six would turn up at least once in 
24 rolls of two dice. With this bet he found 
he was losing his chemise. Can you figure 
out why—and how fast? 

You might like to start by examining the 
logic that, in more recent times, led Fat 
the Butch to lose $49,000 betting The 
Brain he could do it in a mere 21 rolls. 
John Scarne, in Scarne's Guide to Casino 
Gambling, says Fat figured that if one roll 
in 36 is a double six he'd have an even 
chance with 18 rolls—and 21 would give 
him a safe and profitable margin. In the 
September “Calcu-letter” we'll take а fur- 
ther look at de Méré's downfall and Fat's 
fiasco. 


pair of miniature batteries. And, if you for- 
get to turn one of these off, it will do that 
by itself after a few minutes. 


Any root with any calculator 


You can derive any root with the routine 
given in the January "Calcu-letter" for 
finding cube roots on a calculator that 
doesn't have a special key for roots and 
powers. I’m sorry there isn't space here to 
list all the readers who recognized this 
and proved it with their calculators. They 
all suggest using essentially the same 
Newtonian method. 

Whether or not you have any need to 
use this surprisingly efficient algorithm, 1 
think you'll find it an amusing exercise for 
honing your calculator skills. For one 
thing, it demonstrates how a scientific cal- 
culator—which, for all its remarkable re- 
sults, really doesn't know how to do much 
except add and subtract—goes about de- 
riving roots. Using this routine to refresh 
myself on the manipulation of an HP-19C 
programmable, | found | used 17 steps. By 
adding eight steps | was able to program it 
to do its own tests of results, and stop 
automatically when it had the root. 

Here's the routine: To find the nth root 
of M, begin with a guess. (Things move a 
little faster if you make a good guess, but 
it's not necessary to do so.) Raise this 
guess to the n- 1 power and divide M by 
this. Multiply the guess by n—1 and add 
this. Divide by n. Using this resultas a new 
guess, repeat the procedure. Continue un- 
til you get the same result twice. 


PS calculator columnist Darrell Huff (P.O. 
Box AS, Carmel, Calif. 93921) is the author 
of How to Lie with Statistics, How to Take 
a Chance, and other works. He welcomes 
comments, solutions, and suggestions. 
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Not Just Another Limited Area Motion Detector! 


guarciex: 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 


The Guardex 8000 Alarm System is walnut grained and dis- 


Burglar Alarm System т eter PUSH 


Home - Office - Business 


NOINSTALLATION EXIT AND ENTRY DELAY 
Just plug the Guardex 8000 alarm system in, make several The Guardex 8000 alarm has a built-in exit delay allowing you 
simple contro! adjustments to suit your particular Building and approximately one minute to lock up and leave the bull ing 
it works! There are no other wires to run. This totally self-con- before the alarm is armed. When you enter your building you 
tained burglar alarm can completely seal off every square inch may find that just your normal entering sounds activate the 
of the surface of your building. It protects doors, windows, and siren. You may delay it from starting for up to 30 seconds by 
what most alarms miss...your roof, walls and floors. turning up the siren entry delay control. 

HOW CAN ONE SMALL COMPUTER PROTECT MY BATTERY BACK-UP 

WHOLE BUILDING? Burglars rarely cut power. However, to give you total protec- 
Guardex 8000 Alarm System works on the principle of audio tion from a burglar and possible power failure, our alarm has 
discrimination. This, put simply, is the process of electronic- provisions for a battery back-up. (Batteries not included). 12 
ally separating normal everyday sounds, such as voices, tele- volt lantern batteries are available at most hardware stores. 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- THE BURGLARY PROBLEM 
tects one story homes and offices up to 2000 square feet and The F.B.I. statistics show that at the present rate, one out of 
open commercial buildings up to 10,000 square feet. The every four Americans are going to be burglarized. That is not a 
Guardex 9300 with wireless remote sensor capability is avail- very pleasant fact, but it is true. You have a greater chance of 
able for multi-story homes and offices or single story with being burglarized than being a victim of a fire or automobile 
more than 2000 square feet. Call the factory for more detailed accident. The time is now to help protect yourself and your 
information. valuables with a Guardex 8000 alarm system. 

TURNS ON LIGHTS AUTOMATICALLY OUTSIDE SIREN 
When the first break-in type sound is detected, the system will The Guardex 8000 alarm is equipped with a loud, built-in siren, 
instantly turn on lights, radio, or other electronic equipment but if you desire an additional siren to mount outside or in an 
that you have plugged into the back of the alarm. These lights area away from the main alarm, they are available with 50 feet 
or other equipment will remain on for a period of five minutes, of wire for $24.95. (Connecting terminals are provided on the 
then automatically turn off. back of the alarm). 
POWERFUL ELECTRONIC SIREN РА 30 DAY NO RISK TRIAL 

The Guardex 8000 alarm is equipped with a loud built-in siren. This is your opportunity to purchase an alarm system directly 
If during the five minute period the lights or other electronic from the factory for only $199.95. Try it in your home or busi- 
equipment has been activated, a second break-in sound is de- ness for thirty days without risking one cent. Put our Guardex 
tected, (it can be only a second or two after the first break-in 8000 alarm to your own test. See for yourself! It will protect 
sound) the built-in siren will start blasting for 90 seconds. At the every window and door from break-in. If you are not completely 
end of approximately 90 seconds the siren will shut off and the satisfied, return the alarm within 30 days fora complete refund. 
alarm listens again. If another break-in sound is heard, the To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
siren will come on for another 90 seconds. If no other break-in your credit card or send your check to Guardian Electronics, 
sound is detected, the siren will stay off and at the end of the Inc. in the amount of $199.95. If you want the optional outside 
five minute period the lights will shut off and the alarm in- siren, add $24.94. (California residents add 6% sales tax.) 


stantly resets. (If you require more information, 


call during California business 
hours, Monday - Friday) 


Dealer Inquiries Invited 


The reanconirol pandi CALL TOLL FREE California residents: 
py SER ora tabla (800) 423-5499 Ext.80 (213) 889-1414 collect. 


lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 


(eE GUARDIAN 
ELECTRONICS, INC. 
included); entry delay time 


control and sensitity control. 31133 Via Colinas, Dept. PS. Westlake Village, Calif. 91361 


NEW IDEAS FROM THE 


INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Tube train recovers braking energy for acceleration 


Tracked to ride in the upper part of a tube 
or circular tunnel, this train would be ac- 
celerated by stationary magnetic engines 
or water-jet propulsion. As it neared a sta- 
tion, a set of braking scoops would be 
lowered into the water-filled trough of the 


enclosing tube. Water entering the tubes 
would be collected under ram pressure, 
then expelled to accelerate the train to its 
next stop. This regenerative fluid braking, 
it's said, would reduce energy consump- 
tion, speed traffic with faster starts. 


Pool float sounds alarm 


A float-lifted, normally closed magnetic 
Switch, mounted at a swimming pool's 
waterline, would sound an alarm when 
lapping water opened the circuit—as 
might be caused by a child jumping or fall- 
ing into an unattended pool. Another, nor- 
mally open switch would also trigger an 
alarm if the device was lifted out or tam- 
pered with—a trick that might be at- 
tempted by intruders. 


Sweeper reaches into corners 


Rotating on an axis leaning slightly off the 
vertical, each of these circular brushes 
would reach both under and beyond the 
skirt of a carpet sweeper. Radially extend- 
ing carpet-gripping teeth on the under- 
sides would cause the brushes to turn as 
you rolled the sweeper back and forth, 
thus raising—and capturing—near-the- 
wall dirt that most cleaners can't reach. 


The followin, 
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patents have been issued on these inventions: Regenera- 
tive brake—No. 4,108,077 to N. Laing, Aldingen bei Stuttgart, Germany; 
Corner sweeper—No. 4,107,809 to R. Schuelein, Singhofen, and R. Frie- 
drich, Nassau, Lahn, Germany; Pickup tent—No. 4,109,954 to R. Wall, 
Phoenix, Ariz.; Pool alarm—No, 4,069,405 to R. Fima, Addison, Ill.; Beep- 


Tent extends from pickup 


Stored under a false floor laid into the bed 
of a pickup truck, these hinged, light- 
weight panels would slide out to form 
both base and frame support for a roomy, 
off-the-ground, attached or free-standing 
tent. When stored, it would allow normal 
use of the pickup’s cargo space. Said to be 
as convenient as a shell tent, it would give 
much more sleeping space. 


Beeper displays number 


Instead of just letting you know that 
someone is trying to reach you by phone, 
this pocket beeper would display the call- 
ing party's number while he was still on 
the line. You could then signal back that 
the message has been received, or you 
could call back directly from any phone 
without having to check in first with your. 
office or answering service. 


er—No. 4,172,969 to A. Levine and B. Haskell, Chevy Chase, Md. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


NEW PRODUCT 


Sports 
Radar 


Here's how an exciting new micro-electronic 


breakthrough will make your children heros 
and improve your tennis game. 


When Roger started pitching for his little 
league team, he was just another player. And 
his arm was no better than anybody elses. 

Two months later a small miracle took place. 
Roger was the best pitcher on the team and 
had a fast ball that was the most powerful in his 
league—and all thanks to his father. 

Roger's success came from a radar gun— 
the same type device used by police to catch 
speeding motorists. 


SCRAMBLED EGGS 

The minute Roger's father was able to clock 
his son's pitching speed, Roger was subcon- 
Sciously given a daily challenge of pitching 
harder and faster to beat his previous speed. 
The more he practiced, the better he got. 

Roger's father paid $2,000 for the radar gun. 
But in his upper class neighborhood, it wasn't 
too unusual for a father to spend that kind of 
money to helphis son. 


SPEEDING CITATION 

A large manufacturer of radar-type security 
devices saw what Roger's father had done and 
felt that there was a definite need to produce a 
low cost radar unit designed exclusively for the 
sports market. 

The company, Solfan Systems, developed 
the Sports Radar gun—a major breakthrough 
in projectile speed detection as well as elec- 
tronic radar circuitry. 

Using the doppler effect of radar and 
phased-lock-loop circuits, Solfan has devel- 
oped the Sports Radar gun that compares to 
even the most sophisticated of police radar 
units that cost $2,000. 

OVERLAND EXPRESS 

The Sports Radar gun is held in your hand 
and pointed toward the pitcher. You turn it on, 
press the ready button, and point the gun. The 
gun will ignore the moving arm of the pitcher 
but will lock in on the moving ball. The radar 
unit would then follow the ball for approxi- 
mately ten milliseconds and the built in compu- 
ter measures and computes the speed and 
flashes the reading on the display. The gun 
registers the speed to the exact mileage within 
one-half miles per hour. 


Just point the gun and read the results. 


The gun can be mounted on a tripod so that 
the person taking the measurements can also 
catch the ball. 

In tennis, the speed of the serve can be 
measured by aiming the gun at the person 
serving. You can also use the unit by yourself 
by setting the unit on a tripod and measuring 
the speed from behind. 


WORKING AND PLAYING 

Aside from its extreme accuracy and 
advanced electronics, the unit is priced to 
meet the. budget of every sports-minded 
athlete or parent. It's only $189.95 complete. 

You can measure the speed of baseballs, 
soccer balls, tennis balls, golf balls, hockey 
pucks, downhill skiers, radio controlled model 
airplanes or anything that moves— even auto- 
mobiles. 


The speed is flashed on the large LED display 
and is shown in miles per hour. 

The unit accepts two commercially available 
6-volt lantern batteries which you can pur- 
chase locally or from JS&A for only $2 each. 
The batteries will last for weeks with normal 
use. 

SUCCESS AND GOOD THINGS 

The unit comes in a sports blue color and 
weighs 38.4 ounces, exclusive of batteries. It's 
rugged, well built and designed to endure the 
typical use and abuse it would normally 
receive. 


We urge you to test this exciting new 
product during our 30-day free trial. Order the 
Sports Radar gun. When you receive it, 
measure your child's pitching speed. Test it on 
your own tennis serve. See how knowing your 
Speed will actually improve it as you try to out 
perform your previous record fast pitch or 
serve. Then decide if the Sports Radar gun 
doesn't make a very exciting addition to your 
sports equipment. 

ONE FOR THE MONEY 

If you are not convinced that the. Sports 
Radar gun is something that you'll use con- 
stantly to help improve your game, return it for 
a prompt and courteous refund, including your 
$3.50 postage and handling. You can't lose— 
and chances are your son will at least have the 
most popular new product in the neigh- 
borhood. 


To order one for your test, simply send your 
check for $189.95 plus $3.50 for postage and 
handling to JS&A Group, Inc., at the address 
shown below. (Illinois residents please add 
596 sales tax.) Credit card buyers may call our 
toll-free number below. If you wish to buy a set 
of two six-volt batteries, simply add $4.00 to 
your order. 

We'll then send your unit, the batteries (if 
you order them from us), a 90-day limited 
warranty and complete easy-to-understand 
instructions. 

Radar electronics for the sports enthusiast 
is now a reality. Watch your game improve by 
ordering your Sports Radar gun at no obliga- 
tion, today. 


@ PRODUCTS 
CS THAT 
®ATHINK 
Dept.PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE . .. 800 323-6400 


In Illinois Call . -- (312) 564-7000 
&А Group, Inc.,1979 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is а consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation Systems. He is the author of 
severa! books on solar technology. and a lecturer at the Univ. of Colorado 


Roofing a pool 
Тат going to enclose our swimming pool. 
1 plan to use saw-tooth roof framing so 
south-facing windows would pass the 
sun's heat rays to heat the pool. A flat roof 
would be simpler to build. Would it pass 
more solar heat? 

Dale Watt, Tulsa, Okla. 


A flat roof will pass more heat in summer 
(when you don't need it) but less in winter. 
The sketch shows that the projected area 
that the sun “sees” in winter is the same 
for either a saw-tooth or flat roof. Howev- 
er, the low angle of the winter sun on the 
flat roof will cause much greater reflection 
of sunlight than would occur from the 
saw-tooth, which faces the winter sun di- 
rectly. The sawtooth design will block the 


PROJECTED AREA OF THE 
FLAT ROOF IN WINTER 


FLAT ROOF 


TOTAL SKYLIGHT AREA. 
(SAME AS PROJECTED ROOF AREA) 


SAWTOOTH ROOF 


high summer sun and keep the роо! area 
from overheating. Also to be considered, 
however: A flat roof is not only simpler 
but less expensive to build. 


The old flue hole 


I've used the "old flue hole" method of 
isolating the antifreeze loop in my ther- 
mosiphon solar water-heating system. 
The thermosiphon works fine: l'm getting 
130 degrees Р and more water than | can 
use in June, July, and August, but perfor- 
mance falls off in September and the sys- 
tem does poorly in winter. My collectors 
are tilted at 35°, which is way off from my 
locality's ideal latitude—plus 15° or 57°. Is 
this the reason for the poor perfor- 
mance? 

V. Richardson, Sunderland, Mass. 


The “flue-hole” heat exchanger (made by 
welding steel discs with %- or one-inch- 
dia. nipples to the top and bottom of the 
flue in an ordinary gas-fired water heater, 
and piping the heat-transfer fluid through 
the flue) can transfer some heat from a 
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thermosiphon system to a storage tank 
without constricting the flow, but the 
heat-exchange area available is relatively 
small—the flue is typically only four to six 
inches in diameter. Since the heat transfer 
from the flue-hole surface to the water in 
the tank is by natural convection, the rate 
of heat transfer is low, thereby forcing the 
collector to operate at a relatively high 
temperature. And the hotter a solar collec- 
tor operates to provide heat to a given de- 
mand, the less efficient it will be. Your col- 
lector tilt is not the reason for poor perfor- 
mance in the fall and winter. 

The flue-hole method has other prob- 
lems: (1) It will not meet codes that re- 
quire two separation walls between glycol 
antifreeze solutions and potable water; 
and (2) the flue hole will corrode and leak 
if a copper solar collector is used. Like 
many other solar ideas, the flue-hole con- 
cept will work to some extent. The ques- 
tions are: How long, how reliably, how 
safely, and how effectively. 


Passive storage 


| plan to use rocks for space-heating stor- 
age for my passive-solar house. What is 
the ratio of rock storage volume to win- 
dow area for such a system? 4've man- 
aged with no oil for three winters now and 
have used four to five cords of wood. | 
keep windows open in the day to release 
excess heat but would much rather store 
heat during the day. 

Roland Lauze, Lovell, Me. 


We plan to build a passive-solar two-story 
house with a large Trombe wall (13 by 34 
ft.) on the south side. Our first choice for 
storage was a large number of water-filled 
plastic containers in the crawl space. We 
would like carpeting on the floor but are 
afraid this would provide too much insu- 
lation. 

Donald Johnson, Briston, Ill. 


Rock storage is effective when used prop- 
erly with a passive-solar system. It is more 
effective and easier to fabricate than 
water-bottle storage. The amount of stor- 
age used is ?4—one cubic foot per square 
foot of passive-collector area. Rock stor- 
age can only be filled effectively with heat, 
however, if a small fan is used to force 
warm air through the storage bed. This 
warm air flows from a high point in the 
solar-heated space, through the bed, and 
back to a low return point in the solar 
space. A typical airflow rate is two cfmift? 
of passive glazing area. 

The location of storage is important. If 
positioned behind a wall or beneath the 
floor, comfort in the interior space near 
these areas will be improved. Heat flow 
from the heat-storage bed to the space is 


relatively slow. Results from a carefully 
studied house in New Mexico, however, 
indicate that about one-third of the total 
solar heating occurred from heat stored in 
the rock bed. The wall between the stor- 
age bed and the living space should be 
uninsulated, of course. 


Wood heating system 


In order to take full advantage of my wood 
heat source, | wonder if it is feasible to 
have pipes embedded in the floor slab. A 
radiator would be built into the fireplace 
and a pump would carry a liquid to dis- 
perse the heat throughout the slab. With a 
fire burning during the day, the slab 
should act as a reservoir, providing heat 
throughout the night. 

Dean Lange, Denver, Colo. 


Yours is typical of a number of questions 
regarding fireplace heat-recovery sys- 
tems using water. Their design is more of 
an art than a science at this time. The key 
things to consider are: (1) achieving ade- 
quate heat-transfer surface area of the 
tubes without blocking the natural fire- 
place draft; (2) removing heat from the 
tubes quickly enough to prevent boiling 
(this can cause your pump to cavitate); (3) 
selecting proper materials for the system, 
bearing in mind galvanic corrosion and 
possible high-temperature periods if a 
pump should fail; and (4) designing prop- 
er safety devices including an expansion 
tank and pressure-relief valves. 

Predicting the heat flow from the flames 
to the heat-recovery tubes to size your 
pump is very complicated. | suggest that 
you build the device, light a hot fire, and 
run water through it with a garden hose at 
a rate that will give the temperature rise 
you want (keep this temperature well be- 
low boiling). Then measure the flow rate 
with a bucket and stopwatch. A pressure 
gauge attached to the water inlet will tell 
you what the pump head should be. Heat 
storage in your floor slab should work 
well. á 


Solar information 


Could you recommend a reference that 
will give specifications for designing and 
constructing flat-plate collectors, storage, 
and automatic delivery systems? 
Garland Bergh, Plainview, Neb. 


The best source of such information is the 
National Solar Heating and Cooling Infor- 
mation Center. The toll-free number is 
(800) 523-2929. Ask for free reference lists 
on the topics you mention. Another 
source of information is the Solar Energy 
Research Institute in Golden, Colo. 
Phone: (303) 234-7171. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Or 
оп energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with “Adventures in Alternate En- 
ergy,” Jan Kreider answers questions se- 
lected from those sent in by readers. Write 
to "Energy Questions," POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
Queries can't be answered by mail. 


MAN'S 400 YEAR STRUGGLE TO MAKE 


AWATCH THIS SMART, THIS THIN. 


Timekeepers first appeared on peoples 
wrists shortly after the development of ts 
mainspring; approximately 1540. 

е geniuses of invention have worked 
lo trim the size and bulk of the wristwatch, 
ever since. 

Last year, in fact, Seiko set a record for 
flatness with a 2.5 millimeter quartz watch; it 
sold for $5000. Yet for this unearthly sum, its 
owners could learn only the hours and the 
minutes of the day. Not a stitch more. 

History has been made again. Now with 
an electronic liquid crystal quartz timepiece 
that ERAT the thinness—but greatly 
exceeds the talent of Seiko's pride. 

Its name is Xernus (pronounced zer” nus). 
And The Sharper Image 
brings it to you 


through the mail 
at the highly 
tempting 
pe of just 
89. 
Continue 
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Nobody else in America offers Xernus; if 
and when they do, it will most certainly be 
priced at $150 or more. 

The world's slimmest solar 
alarm chronograph. 

How trim is this brainy piece of jewel 
—that gives you the time with +15 secon: 

a month accuracy, the day and date, an 
alarm, a stopwatch and a solar-assisted battery 
—squeezed into a wafer? 

Precisely 4.95 millimeters from the top of 
its mineral glass crystal to the back of its solid 
Stainless steel case. (Xernus functions are fur- 
ther described in the face diagrams, below.) 

Before you pick up your phone, we invite 
you to compare the ess of Xernus to 
the world's remaining crop of solar alarm 
chronographs. 

Seiko, an undisputed leader, sells a 
comparably talented timepiece for $250; it 
measures 10 5 millimeters from top to bottom. 

In the Under-$150-League, competition 
for slimness in alarm chronographs is even 
more dismal. Texas Instruments is 12.0 
millimeters thick; the Advance, 9.5 milli- 
meters. And these are some of the thinnest. 
Craftsmanship that’s rare at even 
$150 more. 

Both case and bracelet of Xernus are 
machined from solid stainless steel, not 
plated base metal or “silvertone” (a material 
that pits and peels, often after only a few 
weeks of light use). 

Once again, the face isn't scratch-prone 
plastic, but rock-hard tempered mineral glass. 

And the manufacturer of Xernus is one 
of the few who dare to even mention water- 
resistance. Better yet, they guarantee your 
Xernus against water damage to 60 feet 
below the surface. (They're conservative; it 
has proven to survive in 90.) 

Other Xernus distinctions? 

Mirrored face plating; a highly difficult 

technique that's just now beginning to 


frame the displays on only the most costl: 
digitals. A tightly meshed, smoothly polished 
bracelet that doesn't pull at skin or hair. 
Recessed function buttons that stay out of 
your way. 

This unusual timekeeper is available to 
you in two different models: all Stainless or 
Gold (with a rich 5 microns worth over stain- 
less). Incidentally, that's real gold, not 
“goldtone”. 

Xernus comes with full instructions, 
service-by-mail, if needed, a one-year manu- 
facturer's guarantee against defects, and its 
battery in place. (Sensitive to sunlight or 
even dim roomlight, Xernus solar cells will 
keep this micro-thin battery working for up 
to 2 years. Replacements are available at 
most jewelers. 

And best of all, you have the chance to 
see a Xernus perform right on your wrist— 
before making your final commitment. 

Keep it for two weeks. And if for any 
reason you decide not to be a Xernus owner, 
simply send it back (in new condition, 
please). And The Sharper Image will return 

our entire investment without question. 
Including the delivery charge. 

Time is of the Болсон „унн order now, 

as stock is limited at this price. 


ORDER TOLL FREE. 


üt iolders may use our toll- 

Е Credit card hold ll 
free number. Or send check for $89 for 

E or рыс а 
an К les tax, respectively.) Plus 

й $2.50 delivery. Ask for Product #942 

8 (Stainless), or #138 (Gold). For our 

ü 40-page color catalog, write address below. 


E 800 227-3436 


In California 800 622-0733 


ë 
THE SHARPER IMAGE " 


260 California St. 
San Francisco, CA 94111 (415) 788-8880 
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Beat inflation! Space age breakthrough 


eliminates coolers and ice. 


ORDER NOW IN TIME FOR YOUR HOLIDAY. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. You're comfortably 
cruising in your car, van or rec. vehicle along a 
busy interstate with few rest stops or 
restaurants. You guessed it... the kids wantto 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried 
chicken... home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed ... you've saved an unneces- 
sary stop time and money. 

AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice, But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
andinexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle ...the thermo- 
electric solid state module ... makes this port- 
able refrigeration revolution possible. 


AEROSPACE MODULES 


Two of these miniaturized thermoelectric 
modules replace all the bulky complex 
piping coils, compressors and motors in 
‘conventional portable refrigerators. 


Utilized by NASA scientists, as the only 
refrigeration system for rockets and satellites, 
thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons ...they're small (about the size 
of your watch)... they're light weight (2 of them 
weigh less than a package of cigarettes) ... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts) ... they require little power (2 modules 
use the same power as one of your car's tail- 
lights) ... they're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping)... they're powerful (2 modules 
have the same cooling power as a10 lb. block 
ofice)...andthey never wear out or break 
down. And for portable refrigeration where 
yourequire 12 volt DC. power, thermo-electric 
modules are the most efficient These amazing 
heat pumps have not only gone to the moon, 
buthave provided the breakthrough for 
Koolatron's truly reliable, lightweight 
portable refrigerators. 
THOUSANDSIN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powerful 
solid state modules. The reliability, perform- 
ance and convenience of electronic refrigera- 
tion has now been dramatically tested and 
proven їп all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, two of these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Моп-гиѕіпо hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service 
depot. Koolatron's combination of space-age 
heat pumps and quality engineering have 
now led to a whole family of electronic port- 
able refrigerators and food warmers that elimi- 
nate costly ice and provide “home refrigeration” 
convenience at sane and sensible prices. 


$129.00 
(in Canada 
$139.00) 


Holds approx. 17,1202. 
рор cans —refrigerates 
in air temps. up to 95°F. 
Also keeps hot foods 
hot (1509F.) at the flick 
of a switch. Deep rich 


blue Polypro plastic 
case. Ext. 16" Lx TI"Hx 


ТТ" Int. TAL x8"H 
x 8""W. with 10 litre cap- 
aci (0.4 cu. ft) weighs 
from supplied d volt 


power cord in vehicles 
ог with optional 12VDC/ 
TIOVAC power adaptor. 


Koolatron's P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods "piping 
hot" Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate ... one switch selects hot or 
cold. A second switch allows you to refrigerate 
normally or select maximum cold. With your 
engine off, you can operate for up to 6 hours 
and still start your engine. "A low battery" indi- 
cator warns you when it's time to recharge. 
With the power off, your P10 keeps everything 
hot or cold for many hours in its well insulated 
case. 

As a travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If youre a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers ...now you can refrigerate baby's 
formula in your car then heat it with the flick of 
aswitch or keep it cold. Powerboaters, just 
plug it into your boat's cigarette lighter, and 
keep a day's food and drink ice cold without 
running into shore for ice. You campers, 
hunters and fishermen will find endless uses 
for transporting provisions and bait... then 
take home your catches and game without 
spoiling, Terrific for golf carts. 

And with our optional 110 volt adaptor 
you'll find endless uses wherever house 
current is available ... At your cottage... 
аз a bar fridge ... in your motel room fora 
midnight snack and drink... as a small office 
fridge ... or beside your pool. Use as an 
auxiliary home fridge when you're having a 
party. And its a natural at drive-in movies, 
auto races and at sporting events. 


MODELP34 - 51 


.00 
THEPERFECT (in Canada 
RECREATIONAL FRIDGE $179.00) 


| | Holds over 40 Ibs. of 

food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures. 
up to 95°F. Rugged ABS 
case in sand beige col- 
our with dark brown 
non-corroding latches 
and handle. Large 34 

Э litre capacity (12 cu. ft) 

| weighs 17 Ibs. empty. 
Ext 2l" Lx 16"H x 16" W. 
Int. 16" х 12H x 11'4""W. 
Operates on 12 volts DC 
with supplied power 
cord or with optional 
TVDC/TIOVAC power 
adaptor. 


The P34 is the full-size member of the 
Koolatron family of portable electronic 
fridges. It is designed especially for the 
serious traveler and outsdoorsman. Newly 
designed for the 80's, this handsome im- 
proved portable will refrigerate more than 
З times the contents of the P10. As a hunter, 
camper, boater, you'll be amazed at the capa- 
city and convenience. 

Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
Office fridge. Dazzle your friends at your next 
pool party with a full pay load of cold ones 
right beside the pool. Your P34 has all the 
advantages of the P10 without the heating 
cycle or low battery indicator but with all the 
capacity needed for serious boaters, 
campers, hunters, fishermen and travellers. 


MODEL P34A - 
THE 


RECREATIONAL 


REFRK $189.00 
FOODWARMER 


(in Canada $199.00) 


The same size, colour, weight and capacity as the 
P34 but includes food warming features, fully 
adjustable temperature control and low battery 
warning indicator. 


The P34A is our top of the line portable. 
Itheats, it refrigerates and with specially 
designed electronic circuit control (patent 
applied for) it allows you to dial a complete 
range of temperatures from very cold to 
very warm. 


READ WHAT OUR CUSTOMERS SAY: 


“We took meat from Canada and ate it ten 
days later after thawing it in Florida. All our 
produce and drinks stayed unbelievably fresh 
and cool" SH, Hamilton, Canada 


"The way I try to sell my refrigerator one 
would think I was on commission. We love 
our uniti" РОР, Houston, Texas 


“Lam зо pleased with the fridgei don't 
know how we got along before - its so easy - 


to сапу, use, maintain For such a relatively 
small cost the convenience is inestimable” 
KR. C"tawa Canada 


"The Koolatron is everything they say 
aboutitiniits advertising. personally bought 
one, tested it and found it so desirable that 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipment they caried" KM,New York NY. 


You wine buffs will find it indispensable 
to chill up to 1 doz. wine bottles at just the right 
temperature. Low battery indicator wams you 
when you need a recharge and the sensing 
circuits efficiently control your power con- 
sumption to save on battery drain. This is our 
best of the line, recreational fridge and food 
warmer with all the bells and whistles for the 
discerning buyer who demands quality, size 
and complete versatility. 

ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major 
service centres in New York, Anzona and 
Canada. When you receive your Koolatron, 
use it constantly for 3 full weeks without risk. 

If you ordered our optional 110 volt 
adaptor, plug it in, then use your portable 
immediately as a bar fridge or around the 
patio or pool. Next plug it into your car or RV. 
Take your family out for a weekend trip. Enjoy 
fresh home cooked food as you thumb your 
nose at those expensive restaurant stops. 
Then use it on your boat or in your office or 
let your son or daughter try it at their college 
dorm. If after you've thoroughly tested it, you 
don't agree that your Koolatron represents a 
major breakthrough that will save you time, 
money and bother for years to come, send it 
back for a full refund. You can't lose ... we 
guarantee it. 

So be among the thousands to discover 
thatthe ice age is over! Don't waste another 
dollar on ice ... order your Koolatron with no 
obligation, today! 

For rush delivery phone your order in collect to 


0-705-737-0842 


Koolatron Industries Limited 
56 Harvester Ave, Batavia, New York 14020 
230 Bayview Dnve, Barrie, Ontario, Canada 


Or use this handy order coupon. 


[Soolatron ^ 


56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ontario LAN 4Y8 | 


Send me with full refund privileges: 

—Koolatron P10 at $129.00 ($139.00 in Canada) | 
——Xoolatron P34 at $169.00 ($179.00 in Canada) | 
—Koolatron P34A at $189.00 ($199.00 in Canada) | 


—  Koolatron ШОУ adaptor at $2995 ($3495 in Canada) 
Please add $8.00 for handling and delivery per unit. 

No charge for shipping adaptor if ordered with unit | 
Add $300 for shipping adaptor only. | 


(NY, Ont. and Quebec residents add sales tax) 


understand that | may retum any item undamaged 
within 21 days and receive a full refund 1 am not 
satisfied. 


| Olenclose my check or money order for 


$ — — — —  —or please charge it to my 
DVisa OMastercharge О American Express 


‘Account Number ———— —— ———— ————— | 
Expiry Date | 


Signature 


VW Jetta 
— Rabbit with a trunk 


That’s Jetta, forjet stream: Volkswag- 
en's newest entry in the U.S. is aptly 
named, as I discovered when I put a 
two-door version through its paces on 
the Maryland shore. VW's first U.S. 
hatchback has tight, precise han- 
dling, thanks to rack-and-pinion 
steering and a standard anti-roll bar 
on the rear axle. In Europe, where en- 
gines up to 110 hp are available, front 
and rear anti-roll bars are standard. 
Acceleration through the standard 
five gears is more than adequate. 
Fifth, however, is best for long-dis- 
tance highway cruising; I downshifted 
to fourth to pass. 

On a 250-mile trip, mostly on toll 
roads at a steady 55 mph, I found the 
Jetta a reliable and steady performer. 
Even in heavy sidewinds, the car held 
steady. Seats are comfortable and vis- 
ibility is good. The AM/FM stereo ra- 
dio (a standard feature in the Jetta) 
helps to pass the time as the car 
cruises effortlessly. 

Jettas are powered by a 76-hp, 
1588-cc fuel-injection four-cylinder 


engine. The EPA rates the Jetta’s city 
mileage at 25 and estimates that 
you'll get 40 mpg on the highway. An 
optional three-speed automatic gets 
22 mpg in town and 31 mpg on the 
open road. 

Aside from plusher trim and quad 
rectangular headlights, the big differ- 
ence between Jetta and the Rabbit is 
Jetta’s trunk. It's a whopper: 13 cubic 
feet. 

A VW spokesman told me that a 
two-door Jetta, equipped with a five- 
speed transmission and other stan- 
dard equipment, would list at $7650. 
A four-door model, with automatic 
transmission, sunroof, air condition- 
ing, and alloy wheels would cost 
$9500.—R. L. Stepler 


e PANEL 


The world’s smallest instrument 
panel alerts you to car problems 
before they cause costly damage. 


Mini-Panel is the miniaturized early warning 
system that helps you spot problems that 
develop while you drive. (Unlike traditional 
warning lights that don’t go on until it’s 

too late.) Catch those problems early, and 
you'll save yourself a lot of grief, as well 
as expense. 

Each gauge serves an important 
function, enabling you to monitor 
electrical, cooling, and oil pressure 
systems at a glance. 

Mini-Panel is so compact you can 
mount it on top of your dashboard— 
without obstructing your view of the road. 
It’s easy to install* with no drilling or 
bolting. No unsightly wires, so you have 

a professional-looking installation. 

You'll find Mini-Panel at auto supply stores and 
the automotive section of leading retail stores. 


STEWART-WARNER EZ] 


We'll send name and address of your nearest dealer, 
CALL TOLL-FREE 800-621-5199. IN ILLINOIS 800-972-5855. 


"Mini-Panel 
fits US. made 
ANC, Chrysler, 
Ford and GM 
vehicles; adapters 
are available for 
most imports 


Get out of the rat race 
with your own 


-TVor audio servi 


NRI will train you at home 
to service TV, audio equip- 
ment, video recorders, car 
stereo and more. Then show 
you how to run your own 
full- or part-time business. 
Why stay stuck in a dead-end job 
when you can build your own future? You 
can learn to be a TV, audio and video 
technician right at home in your spare 
time. Get the training you need for a new 
career without quitting your job or travel- 
ing to and from night school. NRI 
makes it happen with exciting career 
training in TV and audio servicing. 
Build ТҮ, stereo, 
professional instruments 
NRI training is practical train- 
ing. Along with easy-to-digest theory 
in “bite-size” lessons, you get plenty 
of actual “hands-on” experience as 
you build our Master Course’s big 25” 
computer-controlled color TV that lets 
you program a whole evening's enter- 
tainment, AM/FM solid-state stereo with 
speakers, transistorized volt-ohm meter, 
5” triggered-sweep oscilloscope, TV color 
pattern generator, CMOS frequency 
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You get all this professional equipment, 
build this 25" (diagonal) computer- 
programmed TV as you learn. 


Be an audio specialist servicing 
home and auto stereo. 
counter, and perform meaningful 
experiments with them and the NRI 
Discovery Lab® 
Business training 
as well as technical training 
Of course, NRI training gets you 
ready to enter this field at many levels. 
You can start by working for an estab- 
lished service company, a dealer, or a 
manufacturer. But you can start working 
for yourself, too. NRI lessons show you 
how to set up and run a full- or part- 
time business. You learn job costs and 
billing, even how to set up a complete 
accounting system. That's how complete 
the program is. 
The pros select NRI training 
More than a million students later, 
NRI is still first choice. A national survey 
(summary on request) shows that more 
than half of practicing TV technicians 
have had home study training, and 
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Start in your garage or basement and watch your business grow. 
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Saw FY, 


Get into the booming video tape 
recorder market. 

among them, it's NRI 3 to 1 over any 
other school. 

You can’t beat the value. All in one 
course you get both color TV and audio 
training, plus video cassette and disc sys- 
tems. Send for our free catalog to see it all. 

Free catalog... 
No salesman will call. 

Our big, 100-page catalog has all 
the facts. Descriptions of every course, 
each lesson and experiment, pictures and 
specifications of all the equipment you 
get. Send for it today, no salesman will 
ever bother you. If the postage-paid card 
has been removed, write to: 

NR Education Center 
3939 Wisconsin Avenue 


e 
НГ Washington, D.C. 20016 


NRI Schools 
McGraw-Hill Continuing 
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Light mountain breezes. 
Clear, rippling waters. And 
country fresh Salem menthol: 
That’ satisfaction. 


KING: 16 mg. “tar”, 1.1 mg. nicotine, 1007$: 20 mg. “tar”, 1.4 mg. nicotine, av. per cigarette, FIC Report DEC. 79. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


BODY'S PLAYING 
FOLLOW THE LEADER. 


EVERYB D 


As you've probably noticed, the 
Volkswagen Rabbit's imitators are 
multiplying like, well, rabbits. 

But copies are copies. 

And while others are busily copy- 
ing the Rabbit's looks, they're also 
busily complaining about meetin 
the U.S. Government's 1985 fuel- 
economy standards. 

Volkswagen meets those economy 
standards today. 

And while debate over passive- 
safety restraint стае drags оп, you 
can buy a Rabbit “L” with a system 
that meets the 1984 safety require- 
ments today. 

In short, cars that try to look like the 
Rabbit from afar don't quite make it 
from anear. But then, why should 
anyone have thought they would? 


Quality always telis. In handling. 
In performance. In the paintwork. In 
the way things fit. 

Car and Driver said that the Rabbit 

"has a structure that feels as substan- 
tial as a Mosler safe." 

So before you consider a car that 
looks like a Rabbit instead of a car ч 
that is a Rabbit, remember one thing: 

Is one thing for a plastic surgeon | 


close VOLKSWAGEN 


Caliope 


Brattlestreet 

look like a movie DOES IT 
star. But it's 

something else 

to know that you 

have to snuggle 


Caliope Brattlestreet. 


up every night with 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Bright nights for outdoorsmen 


A new reflective nylon fabric is now being 
used to make jogging suits, backpacks, 
shorts, jackets, and other gear and cloth- 
ing safer for nocturnal outdoor activities. 
The Early Warning fabric made by Arthur 
Kahn, Inc. (444 Park Ave. S., New York, 
N.Y. 10016), has 3M's Scotchlite reflective 
finish—microscopic glass spheres that 
make runners, hikers, and cyclists much 
more visible at night. Previously, fabric 
makers have used Scotchlite as trim in 
other materials. But now, clothing or gear 
is being made entirely of the material. 

The photos of Laguna's jogging suit and 
Renegade's backpack (above) show that 
under normal light conditions no visible 
difference exists between the new fabric 
and conventional nonreflective types. But 
at night, the glass spheres reflect lights. 
and make the wearers more visible. 


Safer pocketknife 


Ka-Bar's Ka-Lok lockback has a new kind 
of rear bolster-actuated locking mecha- 
nism that makes for a sleeker-looking 
knife. | also find it easier to use than other 
lockbacks l've tried. When you lift the rear 
bolster to close the knife, the blade makes 


a positive stop before closing so it won't 
snap on your fingers—an excellent safety 
feature. Overall length of the Ka-Lok is 3% 
inches when closed. It has an ivory-color 
Micarta handle. Price is $29. 


Economy outboard 


Chrysler Marine's new 3.5-hp Economate 
outboard is designed for small fishing 
boats, sailboats, canoes, and inflatables. 
The single-cylinder 32-pound engine has 
a five-cu.-in. displacement. It has loop 
charging and a built-in fuel tank with ca- 


pacity to provide about an hour's opera- 
tion. Its top speed is eight mph and it oper- 
ates at 4000 to 5000 rpm at full throttle. 
Price: about $300. 


Boating in the U.S. 


The National Marine Manufacturers Assn. 
reports that 58 million Americans went 
boating at least once last year. The report 
adds that there are some 11.6 million rec- 
reational boats in the country (but only 
eight million are registered by the Coast 
Guard). Sixty percent of the boats are un- 
der 16 feet long. Included are 6,700,000 
outboard boats, 904,000 sailboats, 
1,200,000 canoes, and 1,537,000 row- 
boats. U.S. boatmen spent about $7.5 bil- 
lion on their boating pursuits last year, ac- 
cording to the МММА. 


New national park 


California's Channel Islands recently be- 
came our 40th national park. The Channel 
Islands include Santa Rosa, Santa Cruz, 
San Miguel, and Prince Islands, as well as 
Anacapa and Santa Barbara Islands. The 
islands contain sea-lion rookeries, brown- 
pelican nesting areas, and the only breed- 
ing colony of northern fur seals south of 
Alaska. Secretary of the Interior Cecil D. 
Andrus says the new park will be operated 
on a low-intensity, limited-entry basis be- 
cause of its fragile resources. You can get 
further information by writing the Chan- 
nel Islands National Park at 1699 Anchors 
Way Dr., Ventura, Calif. 93003. 
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THIN 
SOLAR 


/12/24-Hour Quartz 


Alarm 
' Chronograph 


Now with fashionably thin styling, 
longi г power, 12- or 
chronograph. 


ZI 


jection, alarm and full 


Featuring: 

© Famous Quartz Accuracy to =5 
Seconds a Month 

• Built-in Electronic Calendar 

Night Light tor Evening Viewing 

*e Constant LCD Display 

© Day of the Week Indicator 

* Easily Adjusted "Snap Type 
Bracelet 


le 
atime Low Price 


$4488 


Solar Power is now combined with remarkably thin styling and 
famous quartz accuracy in our best selling 12 24-Hour Alarm 
Chronograph. A combination that Seiko and Citizen can't match, 
even at $200 more! 


Зее the value you get for only 5; 


© 24-Hour Alarm — Pleasant, but effective, alarm can be preset 
for any minute of day or night. Constantly read indicator lets you 
know when it's set 

© 1224-Hour Selection — You get conventional 12-hour time 
or 24-hour military time at the touch of buttons. Switch back 
and forth as often as you choose. Or. leave it on 12- or 24-hour 
time for as long as you want. A must for pilots. military person: 
nel or anyone who needs the option of 12 or 24 hour time 

* Powerlul Solar Recharger — Fully recharges itself even in 
artificial light. Power that’s guaranteed for three full years with 
Ме expectancy of many тоге No more troublesome battery 
charges! 

© Full 12-Hour Chronograph — With 1 10 second precision 
add time and lap time. Add time lets you time everything from a 
telephone call to a пр. up to 12 full hours. Lap time lets you 
time each component within an event. Ideal for production man- 
agers, coaches. sports fans. anyone with a critical time depen: 
dent activity 


• Continuously Shows: 
Hours, Minutes and Seconds 
• Day of Week Fiag 
* АМ РМ Notation in 12-Hour 
le 


© Quartz Accuracy — to. = 5 seconds a month. 


"nmm 
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Shown: September 18 Tuesday 


COMPARE THINNESS! 


Thinnest Solar Alarm Chronograph available at this low price 
Seiko $250 10.5 mm 
еп $255 11.0 mm 
Instruments $125 120mm 
Sola $44 88 95mm 


Thin Solar 

© Handsome Styling — Crafted. quahty stainless steel back and 
bracelet. Optional goldtone model now available with 3 micron 
quality gold plating at $49 88 

15-Day No-Risk Trial — Try it for 15 days. if you're not сот. 
pletely satisfied with its quality and features. return it to us for a 
prompt refund o! your purchase price. In addition. there's a full 
One-Year Manufacturer's Warranty against detective parts and 
workmanship 

Easy To Order, Just cali our toll free number below. or fil in the 
convenient order form. Order yours today! 


MEDIA MARKETING, INC. 


10155-9 Plano Road. Dallas, TX 75238 
Yes! Please send me Thin Solar 12 24-Hour 

Quartz Alarm Chronograpffts). with 15-Day No-Risk Return 
Privilege, at $44 88 each. plus $2.50 postage and handing 
Texas residents add 5% sales tax 

Silvertone | Goldtone $49 88 
Name ___ 
Address — 
City — 
State 2р 

| Check ог money order enclosed 
For even faster service. charge to 

| Master Charge/Visa Expires 
Account # zn 


Signature — 
ORDER TOLL FREE 1-800-527-7066 


In Texas Call 1-214-349-3120 
©MMI - 1980 


* Month, Day and Date 
the push of a button 
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МОХ LNG] ү? 
Jewel irom the 


For more information on the com- 
lete line of UL-listed Jotul wood- 
ming stoves send for our free 
brochure, or send $1 for the Art of 
Heating with Wood to: 


A Ja KRISTIA ASSOCIATES 
343 Forest Avenue 
M Р.О. Box 1118, Dept. [TT 
Portland, ME 04104 
Dealer and Distributor 
Inquiries Invited 


BATTERY. MONEY BACK GUARANTEED. $18.00 POST PAID. 
MAIL TO: 
SUPERWELDER, DEPT. 5482, BROWNSBORO, TX. 75756 


ALCOHOL FUEL! 


"MANUAL FOR THE HOME 
AND FARM PRODUCTION OF 
ALCOHOL FUELS" 


by S. W. Mathewson 


"Written by an expert in clear, understand- 
able langua is comprehensive modern 
manual contains everything you need to 
know to produce che: fficient fuel from 
almost any agricultural material." 


Chapters on: U. S. GOVERNMENT REG- 


ULATIONS, FUEL THEORY, MODIFYING 
ENGINES TO BURN PURE ALCOHOL, 


GASOHOL, WATER INJECTION, ECO- 
NOMIC CONSIDERATIONS, MALTING, 
MASHING, FERMENTATION, DISTILLA- 
TION, and MUCH, MUCH ‘more 
practical, down to earth plans for mashing 
and fermentation equipment from 55 gallon 
drums . . . plans for an efficient, high 
volume still and reflux column from com- 
mon hardware and plumbing items . . . 
PLUS special plans for a continuous feed 
SOLAR still! 


$12.95 postpaid 
J. A. DIAZ PUBLICATIONS 
Во: Los Banos, Ca. 93635 


C.O.D. orders accepted. 
Money back if not satisfied. 


Energy-saving 


starter 
for fluorescent lights 


There's a startling difference between 
the look-alike lights shown above: 
The one at right uses 20 percent less 
current. The finger points to the en- 
ergy-saving secret—a small electronic 
unit that replaces both starter and 
bulky ballast. A simple capacitor-dis- 
charge, voltage-multiplier circuit sup- 
plies the initial voltage surge. This 
circuit has only two diodes—and no 
transistors at all. Since the unit is 
made of only a few, low-cost parts, it is 
cheaper to make than the convention- 
al ballast and starter. The device 
gives near-instant ignition with no 
start-up flickering, says inventor J.N. 
Kim (Korea Idea Electronics, 301-2 
Hyoje-Dong, Jongro-Ku, Seoul, Ko- 
rea). The electronic unit also elimi- 
nates both audible hum and radio/TV 
interference. A final bonus: The volt- 
age can be cut with a dimmer control 
to vary light intensity.—David Scott 


Clockwork 
window closer 


It’s easy to forget an open window—so 
this timer-type device allows for con- 
trolled window ventilation. Opening a 
hinged window winds up a clockwork- 
type spring via a string joined to both 
window frame and motor pulley. An 
escapement mechanism then releases 
the motor. With its two-pound pull, 
the mechanism takes 10 or 12 minutes 
to close the window, says inventor 
Gust] Pursch (Holzbachstrasse 4, 


8900 Augsburg, Germany).—D. S. 


INTRODUCING THE 


RotorNaycExe. 


THE LATEST ADDITION TO THE 
ROTORWAY FAMILY OF FINE HELICOPTERS 


Ask any helicopter enthusiast and he'll tell you that the small gas turbine is what gave life to the 
present generation of executive helicopters. The turbine's high horsepower/weight ratio 

and theability to fully enclose itin astreamlined fuselage made the helicopter go as fast as 

afixed wing, butstill with the ability to land most anywhere. Incredible speed and ultimate 

landing versatility along with the capability of birdlike power-off-landings makes the 
executive helicopter the ultimate transportation machine. There's only one drawback, it's 
expensive! Only large corporations seem to have the opportunity of utilizing these aircraft 


For years RotorWay's been working hard to change all this and finally it's happened! Oh 
yes, we're still using piston power, but there's no comparison to the aircraft engine of 
yesteryear. We designed our power plant to be water cooled, so we can fully enclose it. The 
RotorWay engine is made of lightweight aluminum and it also has an impressive 
h.p./weight ratio, but it burns 30% less fuel than most turbines. Since we designed this 
engine specifically for helicopter use and since its manufactured by us right down to its 
crankshaft, we had the opportunity to achieve this unparalled efficiency 

It's not just the power plant that makes the Exec go fast, it's also a fully streamlined 
teardrop fuselage, coupled with an efficient, sturdy rotor system that has just the right disc 
loading and solidity ratio for feather smooth flight. Of course, the best news of all is 
price. Now you don't need to be president of G.M. to own an executive helicopter. You can 
hangar the RotorWay Exec in your garage and you won't have to lease it out to pay for it 
The Exec won't cost you $5,000.00 to learn to fly, we'll teach you ourselves since the basic 
training is included. In addition, local RotorWay Service Centers are now being estab- 
= to service your helicopter. Send for the RotorWay program evaluation package today 


pammmmmmmmmmm 
Send me all the information on the RotorWay 

Ш helicopters immediately. 
0 Enclosed is $12.00 ($15.00 Foreign) 
Chargeto: — D) MasterCharge — C) VISA 


Exp Dave 


State 
ROTORWAY AIRCRAFT INC 
10 TEMPE А, a 
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DETROIT REPORT 


By JIM DUNNE 


Buick's mystery car 


This prototype is a combination of de- 
signs, using a little of the X-body's rear 
styling, a touch of the 1982 Camaro, and a 
front end that borrows from the TransAm. 
It's a proposal car that Buick cobbled up 
for experimental purposes, but which has 
no okay for production. Its biggest draw- 
back is its rear-drive chassis, which will be 
passe in most GM small cars within two 
years. Buick will have a car of this general 
type in 1982, when it gets three- and four- 
door versions of the J-car, GM's replace- 
ment for the Monza/Sunbird/Skyhawk/ 
Starfire. 


PROCO due in '84 


The stratified-charge engine Ford calls its. 
"gasoline diesel" will go into production 
in 1984, according to present plans. The 
system will first appear on a small, 300- 
cu.-in. V8, but will later be adapted to 
sixes and fours. In the meantime, Ford is 
undecided about diesel production. No 
solid plans for a diesel exist, though it is. 
possible one will be produced along with 
the PROCO (programmed combustion). 
Asked if the new Escort/Lynx four-cylinder 
engine is a candidate for the PROCO de- 
sign, a Ford official told PS, “All our en- 
gines are PROCO candidates." The PRO- 
CO design uses precise burning, high 
compression, and high-pressure fuel in- 
jection. It is said to get 25 percent better 
fuel economy than current gasoline types, 
yet it uses virtually all the same major en- 
gine parts. 


GM's electric car 


General Motors now plans to have an 
electric car on sale during the 1984 model 
year, which is at least six months earlier 
than the original target date. The car will 
be strictly a commuter type, with two-pas- 
senger capacity and short-drive capabili- 
ty. It will look like an electric, too, without 
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the usual air-intake grille or exhaust pipes 
of a conventional car. Look for no break- 
throughs, however. Top speed will be 50 
mph, while driving range on a recharge 
will be less than 100 miles. These are lim- 
its, though, and cannot be combined. At 
50 mph, range is cut by more than half. 
The rechargeable batteries are expected 
to last 30,000 miles, but then you'll face a 
big replacement expense. 


Lifetime rust protection 


If you have your new Ford rustproofed 
with the Super Seal system at a Ford deal- 
er, you'll get a lifetime repair guarantee. 
The offer is available only to original own- 
ers of new cars, and is restricted to certain 
parts of the car, including hood, fenders, 
doors, deck lid, wheel housings, floor 
pan, and rocker panels. One condition is 
that you must return every 18 months for 
a checkup, at no charge. The Super Seal 
antirust coating costs between $100 and 
$200 a car. 


Small Cadillac 


GM's luxury-car division will have a small, 
front-drive, full-size sedan on the market 
by 198372. It will use a 108-inch wheel- 
base and be under 200 inches overall, di- 
mensions similar to Chrysler's proposed 
1985 big-car line. V6's will play a big part 
in the engine lineup, but a 250-cu.-in., 
fuel-injection V8 will be the top power 
plant. Look for these cars to weigh less 
than 3000 pounds and offer the ride 
smoothness of improved air-spring sus- 
pensions. 


Ford’s code names 


Ford is now using the designations Apex 
and Topaz for 1982'/2-model projects that 
will produce a front-drive replacement for 
the Fairmont/Zephyr twins. This does not 
mean that the car names will be changed, 
however, since Ford uses code names for 


all its major projects. In the past, it's used 
Panther for the big Ford/Mercury, Fox for 
Fairmont/Zephyr, Erika for Escort/Lynx. 


Chevy's new names 


When the J-car Monza replacement 
comes on stream next spring, Chevrolet 
may use Cavalier as its name, and Corsa 
for a special, sporty three-door model. 
Meanwhile, in the Citation line, the divi- 
sion will drop the X-11 variant and discon- 
tinue the two-door notchback body style 
for 1981. Another name-change possibili- 
ty: Commodore for Malibu in 1982. 


VW likes diesels 


Volkswagen thinks diesel engines are the 
best bet for its cars to meet the demands 
for maximum fuel economy in the future. 
Turbochargers are a necessary part of that 
plan, and VW has turbo diesels in test for 
both the Audi and VW lines. The company 
expects to have a five-cylinder Audi turbo. 
diesel on the street within a year. The die- 
sel Rabbit, which is the current EPA econ- 
omy leader (42 mpg city, 56 highway) is 
also a prime target for turbocharging. 
That would boost performance to the lev- 
el of the gasoline Rabbit, but still deliver 
the diesel's high fuel economy under nor- 
mal driving conditions. 


Few V8's ahead 


The V6 engine is taking over in cars that 
have traditionally used V8 engines, but 
there are still some new V8's in the works. 
Cadillac has an aluminum V8 planned for 
1982, and the Corvette will get a version 
for 1983. The Cadillac/Corvette unit will be 
about 250 cu. in., but fuel injection and 
sophisticated electronic controls will 
boost power to the level of bigger V8's. 
The light weight of aluminum makes this 
possible at a time when the rest of the 
industry is building smaller engines. 


Goodbye, frame-and-body 


Frame-and-body construction is now 
used almost exclusively on American big 
cars, but the end is in sight, according to 
two auto makers' plans for the mid and 
late 1980's. Ford and GM, the frame-and- 
body experts, are switching to unit-body 
construction for all of their full-size mod- 
els of the future. A separate frame under- 
neath makes it easier to filter out road 
noise before it reaches the car's interior. 
The switch to unit body could mean a de- 
terioration of the quiet ride that American 
cars have traditionally delivered. Smaller 
cars are better suited to unit body, for rea- 
sons of lightness and strength. 


Who buys a diesel? 


A study of Oldsmobile 98 diesel-engine 
buyers shows that the majority are mar- 
ried men, who are, on the average, about 
52, earn between $30,000 and $40,000 a 
year, and who don't mind the $850 premi- 
um for the 350-cu.-in. diesel V8 option on 
the 98. Professional people dominate the 
profile and a full 91 percent are men, 
though the car is also driven by their 
spouses in the majority of cases. BE) 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


How Low Can You Go? I am planning to 
install an engine oil cooler in a marine 
4-cylinder diesel engine. What should 
the optimum oil temperature be? Is 
there any danger of the oil temperature 
being too low? 

C.J. W., Kailua-Kona, HI 


If crankcase oil temperatures are main- 
tained too low, moisture condensation 
may not be removed when the engine is 
running. We doubt that this condition 
would occur even with your oil cooler 
installed. The crankcase oil, after en- 
gine warm-up, should not be lower than 
125*F. A good range for your oil would 
be between 125 °F.-175 °F. A maximum 
temperature of 250*F. for any long pe- 
riod of time should be avoided. 


Fanfare. My '72 has 150,000 miles on 
the engine, and has used no oil but 
Pennzoil since the day I bought the car. 
I've never had any major engine re- 
pairs, and plan to get yet another 
150,000 miles with this engine. Thank 
you for a truly dependable product. 
N.J., Columbia, SC 


Thanks for your kind remarks. We at 
Pennzoil have made a commitment to 
continue to develop products which ex- 
ceed the requirements of the automotive 
manufacturers and their customers. 
Best of luck for another 150,000 miles 
of happy driving! 


Vette Advice. I have a 1968 Corvette 
that I no longer wish to drive. I want to 
keep the car stored in a garage. My 
main concern is the well-being of the 
car 5 to 10 years from now. How often 
should I start the car? How often should 
I change the oil? 

G.T.A., Pearl City, Hawaii 


To keep your 1968 Corvette in top me- 
chanical condition, we recommend that 


you drive it once a week for a minimum 
of I0 miles. This will circulate the motor 
oil, transmission fluid, and differential 
lubricant over the various engine parts. 
10 miles of driving should also remove 
most of the moisture condensation from 
the crankcase. You live in a very humid 
area so moisture condensation may 
build up quite rapidlv. For this reason, 
and as added insurance, we suggest 
that you change your motor oil every 
3 months. 


What's The Story? I’m confused as to 
Oldsmobile's diesel oil recommenda- 
tions. Wasn't an SE-CD oil originally 
recommended for use in this diesel? 
However, in the 1979 owner's manual 
for the Olds diesel, an SE-CC oil is rec- 
ommended. Can you clear this up? 


L.C.G., Beverly Hills, CA 


For their 1978 Oldsmobile diesel en- 
gine, General Motors originally rec- 
ommended oils meeting SE-CC or 
SE-CD. A metallurgy problem in serv- 
ice prompted GM to change this rec- 
ommendation to SE-CD only, which 
still applies. For the 1979 model en- 
gine, however, modifications were 
made in the valve train so now only an 
SE-CC oil is recommended. 


Moped Mania. I recently purchased a 
moped that calls for a high quality 
two-cycle oil at a fuel to oil mixture of 
25 to 1. I know that Pennzoil makes 
several different two-cycle oils includ- 
ing 2-Stroke Motorcycle Oil and 
Multi-Use 50 to 1 Oil. Which oil would 
you recommend for use in my moped 
and why? 

R.FO., Redwood City, CA 


For your two-cycle moped engine, we 
recommend Pennzoil Multi-Use Two- 


Cycle 50 to 1 Oil. This oil contains a 
solvent which enables it to mix more 
readily with fuel. The 2-Stroke Motor- 
cycle Oil does not contain solvent and is 
recommended for larger motorcycle 
engines. Remember that even though 
the Multi-Use Oil can be used at a 50 to 
1 ratio in some engines, you should use 
it at a 25 to 1 ratio as called for by the 
manufacturer. 


All Systems Go. If you were to break 
down the components of an automobile 
into different categories, how would 
you designate each of them? 

C.E.C., Parma, Ohio 


An automobile is a series of systems 
that provide 1) a means to make the 
vehicle move; 2) a means to stop the 
vehicle and 3) a means to make the oc- 
cupants of the vehicle more comfort- 
able. The system which moves the vehi- 
cle is called the power train and con- 
sists of the engine, transmission, drive 
shaft, differential and axle. The system 
which stops the vehicle, the brake sys- 
tem, consists of a master cylinder, 
brake lines, wheel cylinders and brake 
shoes. Among the many systems in an 
automobile present to make the occu- 
pants more comfortable are the radio, 
heater, power steering and air condi- 
tioning. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


Sleek English 


convertible 
— V8 power 
for new TR8 


San DIEGO, CALIF. 
Prowling along a winding mountain 
road, I joined the end of a line of traffic 
caught behind a laboring farm truck. 
When we came to a short, clear pass- 
ing zone, I moved left and punched the 
accelerator. With surprising ease I 
was past the impromptu procession 
and out in the clear. 

I was driving a Triumph TR8, the 
hot, aluminum-V8-powered convert- 
ible that is the latest addition to the 
long Triumph line. If it looks familiar, 
it should; the heart of the car is the 
same convertible shell used for the 
ТЕКТ, its four-cylinder little brother. 

Fuel injection is standard in Cali- 
fornia for the car's 3.5-liter (215 cu. 
in.) engine, but you'll get carburetors 
elsewhere. A five-speed manual 
transmission is standard. It is shared 
with the also-new Rover 3500, along 
with the engine and final-drive as- 


sembly (see Rover story, this issue). 

The cockpit is very roomy for a 
sports car. In fact, if you're of average 
size and put the seats all the way 
back, you won't be able to touch the 
foot wells. The interior is nicely fur- 
nished, although more functional 
than luxurious. Visibility is good, ex- 
cept that it is restricted to the rear 
when the top is down. The driving po- 
sition is what you'd expect from a 
sports car, and I found the seats com- 
fortable. 

On back roads, I found the handling 


agile and precise. The steering is pow- 
er assisted, but you'd never know it. 
Shifting is smooth and easy, with no 
sloppiness or notchiness. The brakes 
seem good, and didn't tend to pull or 
lock up on the car I drove. 

For today's world, acceleration is 
excellent, and there was no trace of 
throttle steer (direction change on ac- 
celeration or deceleration) With its 
balanced power and handling, the 
TR8 could put a lot of fun into driving 
again, if we only had the fuel to enjoy 
it.—Ed Jacobs 


IF IT LOOKS LIKE JUST 
ANOTHER HAND 
GRINDER, LOOK AGAIN. 


Do it easier and faster with Dremel. The 
Moto-Tool does projects that used to take 
many hours in a fraction of the time. Home 
repair projects become easier and more 
enjoyable to handle. Variable speed 
control (5,000 to 28,000) RPM lets you dial 
the speed to fit the job. The Dremel 
Moto-lool—buy it wherever fine power 
tools are sold. Dremel. Div. of Emerson 


Electric Co., 4915-2151 St., Racine, 
Wisconsin 53406. 


DREMEL 
MOTO-TOOL. 


It shapes, sands, carves, 
saws, polishes, sharpens, 
drills and a 

whole lot more. 
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Comes with a large assortment of _ 
accessories that make Moto-Too! the 
most versatile tool in your workshop. 


Also ауолоые, 
Model 

Мо!о-! Flex! Tool 

снега er-tip. > 


гопіто! for 
precision work. 


Sharpen yard tools. Cut tubing or pipe. 


DREMEL 


SAVE UP TO SIX TIMES THE 
OF THIS REVOLUTIONARY 
BEFORE THIS YEAR ENDS! 


The Electro Airless Paint Gun 


. .. Flows most any paint onto most any zi Б 
surface! Even on rugged, textured surfaces = 5 
just like these, indoors Н Rough һемп | 

or outdoors! on wood T 


: A b 
Credit Card Orders 
Call Toll Free em 


800-621-5809 


ELECTRO AIRLESS 
PAINT GUN 


Simple to use just fill, aim and 
spray. Watch how the paint actually 
flows on smoothly, evenly, reduces 
overspray and misting. See how 
quickly it goes when you spray 
18" wide. 
© Covers 3 times more area than a 6" 
brush or roller. 
€ Delivers as much paint as a $300 
compressor model. 
© Solid State electronic speed control 
lets you pre-select and deliver as 
much or as little paint as you wish. 
© All-metal aluminum die cast hous- 
ing and container — lightweight 
and rugged, not plastic. 
© Patented pre-set width control lets 
you pre-select exact paint width 
trom /2' to 18" 
е Container holds a full quart. 


EASY TO CLEAN 


Stucco 


== 
U.L. Listed. 


E Precision spray hard to reach Makes painting hard to reach 
Made in America | | shatter areas in no time. nooks and crannies easy 


14 DAY FREE TRIAL CERTIFICATE 


Ц 
П 
When оры ee c fill con- E] 1 ELECTRO AIRLESS Rotary Paint Gun H 
tainer with water and squeeze ! YES! уроп edit approval, please accept my order for the new Electro Airless Rotary 1 
trigger. The Electro Gun cleans 1 MES Gun. | will try it for 14 gays without cost to see if it realy is as revol: Е 
1 tionary and easy to use as you say it is. lays after receipt, l'm not completely 4 
ЕМО у Handles latex X convinced, | will return it at your expense. If | agree with you and decide to keep ће | 
—oil—water soluble paints— 1 paint gun, | understand it сап be mine for the low purchase price of $99.96 plus $5.95 [ 
enamel, semi-gloss, flat—light 1 shipping and мш © a total cash Nn E 90. Or | may have it on aur ney П 
a payment plan of no down payment and only per month on your ving Charge | 
oils, Not for use with lacquer or 1 Account, as described below. A 6% Sales Tax of $6.00 will be added for Minois | 
highly volatile liquids à residents only. 1 
Save time, energy,even paint—every 1 SAVE мане Elenciose heck or money order for Lago plus $5. ps for ! 

time you use the Electro Airless Paint 1 a total cash price ој and save finance charges (Illinois residents 
* (oh ^ dd $6.00 Sales T; Si M Back а te L 
Gun! It gives you precision solid state elec- 1 2 dam iin i Mm MDC Ed П 
tronically controlled painting, airless spray action, ip Мате = Í 
and the capacity of an industrial paint gun that could cost aS į Address (No P.O. Boxes Please) | 
much as $300. And you won't have the bother of bulky com- 1 П 
pressors, nozzles and hoses. 1 City. State RIP. 1 
It's lightweight and portable . . . made of sturdy, durable 1 Employer. [| 
aluminum . . . yet compact enough to take anywhere. 1 signature. Tel. No. 1 
SEND TODAY for your Electro Airless Paint Gun. You'll never 1 О мо down payment... charge to American Revolving Charge Account* 1 
want to go back to messy brushes and rollers again! A Charge to my Г1Атегїсап Express Ovisa О Master Card O Diners Club Ц 
Yours to use for 14 days FREE! CREDIT CARD ORDERS 1 Card No. H 
CALL TOLL FREE: 800-621-5809 (In ILL. CALL 800-972-5858) | Expiration Date Bank ID H 
ү EMO oe PRODUCTS REVOLVING CARO AM ч Master Charge Only i 

four Н, is computed by a single periodic rate of 1.8% per * 
month, which is an ANNUAL PERCENTAGE RATE of 21 6% appliedtoyour 1 your FINANCE CHARGE ls computed by a single periodic rate of 18% per | 
balance forwarded” after deducting current payments and credits month, which is an ANNUAL PERCENTAGE RATE of 21.0% applied to your | 
A. Minimum monthly payment of В. On balance over $100.00 mini- 4 “balance forwarded” after deducting current payments and credits. i 
1599 оп balance of $100.00 or Uu pony Payments will be A. Minimum monthly payment of В. On balance over $100.00 mini- | 
of unpaid balance. $1900 on balance of $100.00 or mum monthly payments will Бе р 
" ч unpaid balance. 

Е ч 1 
American moos EL eid products puce American Products « 5550 North Elston Avenue e Chicago, Illinois 60630 1 
[ Iston Avenue • Chicago, Illinois - ---2--4 


SCIENCE NEWSHRONT 


By ARTHUR FISHER 


Biggest solar collector 


This 65-foot-diameter solar collector, a 
prototype for an eventual five-megawatt 
hybrid power plant to be built by Texas 
Tech University and the Department of 
Energy, is the world's largest. The bowl is 
fixed, and contains 430 mirrors, each a lit- 
tle over a yard square. An 18-foot-long 
cantilevered receiver moves to track the 
sun so that it is always at the focus of the 
bowl. 

The hybrid power plant, scheduled to 
be completed at the end of 1982, will gen- 
erate about 30 percent of its output from 
solar, the rest from fossil fuel. The solar 
portion will consist of 10 200-foot bowls 
like this one, each with 2000 mirrors. 

What about storage? Says Dr. John D. 
Reichert of Texas Tech: "Storage of solar 
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power is expensive. Although we do have 
some storage, we believe that too many 
mirrors and too much storage right now is 
not the way to go. During the day when 
the sun is doing its thing, fine—at night 
you move the throttle up and burn fossil 
fuel." 


Space telescope mirror 


Work on the 2.4-meter primary mirror for 
NASA's Space Telescope [PS, June '75] is 
proceeding apace. Here, engineers at Per- 
kin-Elmer check out the big mirror (below, 
left) before the final grinding and pol- 
ishing operations begin. You can see the 
cellular structure of the inside of the mir- 
ror through the concave faceplate that 
forms the front surface. Widely used for 
large telescope mirrors, this kind of con- 


struction saves weight while retaining sta- 
bility. A thin coating of oil glistens on the 
faceplate, in a technique that enhances vi- 
sual inspection of the mirror surfaces and 
internal structure. 

The Space Telescope is scheduled for 
launch by the Space Shuttle in late 
1983. 


Earliest life dated 


An international team of scientists of var- 
ious stripes, working together at the Uni- 
versity of California, Los Angeles, has an- 
nounced the first major finding of a 15- 
month research project into the origins of 
life: Life existed on Earth 3.5 billion years 
ago, only a billion years after the forma- 
tion of our planet. This pushes back the 
origin of life by some 400 million years 
over the earliest previous firmly estab- 
lished date. 

The evidence came from sedimentary 
rocks gathered in Western Australia by 
one member of the 15-man team. Exhaus- 
tive analysis revealed the presence of mi- 
crofossils: layers made up of mats of tiny, 
bacteria-like cells. Dating methods [PS, 
Nov. '79] proved the rock to be 3.5 billion 
years old. A 3.8-billion-year-old rock from 
Greenland, which had been regarded as a 
likely candidate for microfossils, proved 
to be barren. The discoverer ofthe Austra- 
lian rock, Dr. Malcom R. Walter of the Aus- 
tralian Bureau of Mineral Resources in 
Canberra, doubts that any well-preserved 
sedimentary rocks older than 3.5 billion 
years can still be found on Earth. 


Liftoff for Skyship? 


A concept that's been on the drawing 
boards for some time has apparently re- 
ceived (according to British Information 
Services) a go-ahead at last. Thermo-Sky- 
ships, Ltd., a British firm, will build a 70- 
meter-diameter preproduction model of 
its helium-filled craft. It is designed for 
short-haul operation and will carry about 
10 tons in vertical takeoff and landing 
mode (VTOL) or about 19 tons in short 
takeoff and landing mode (STOL), with a 
maximum speed of 90 knots. Its designers 
claim that the Thermo-Skyship will 
achieve unparalleled maneuverability and 
stability because of its disc shape, the sta- 
tion-keeping ability of its four turbo-prop 
engines, and its exploitation of various 
schemes for lift and propulsion. 
Continued 
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 Revive your 
taste! 


pleasure comes — — — — — 
to low-tar menthols — — — — 


0861 "v8" 'Реірот O 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
10 mg. "tar", 0.8 mg. nicotine av. per cigarette, FTC Report January 1980. 


Asummertime wish 
from K mart: 


9 максе oo ee 
wind up as easily as the 
e-—* Toro Compact 50 Hose/Reel System. 


We all wish that we could water the lawn without winding 
and unwinding a heaw hose under a hot sun. That's why 
Kmart wants to make your summer time simple with the 
sale-priced Toro Compact 50. This unique hose and reel 
system weighs less than four pounds, so it's easy to use 
and easy to rewind. Yet the Toro Compact 50 is extremely 
durable ...with а 50-foot 5&-inch I.D. two-layer hose of 
tough polyester and heavy-duty polyurethane, and 
hose fittings of solid brass. Non-toxic; safe for 

potable water. Get the Toro Compact 
50 Hose/Reel System on sale 
through July 26 at over 

1,600 Kmart stores 

across the U.S.A. 

NS Then sit back and 
watch the grass 
grow. 


f 


| 22.88 
| 


Model 51180 


On sale June 25 
through July 26 


.. Toro Quality at a Kmart Price. Nice. 


AES 


The Saving Place 


Copyright 1980 Kmart Corporation Troy. Michigan 48084 


Science newsfront 


[Continued] 


Energy from molten rock 


Some years back, on one of my periodic 
tours of Sandia Laboratories in Albuquer- 
que, N.M., | was introduced to a scientist 
working on a future energy source that 
was dubbed "Magma Tap." Its specula- 
tive nature could be judged from the clos- 
et-size office awarded to its chief re- 
searcher. But its prospects were enor- 
mous: nothing less than tapping the heat 
reserve in the vast lakes of magma—mol- 
ten rock—that underly the Earth at many 
points, including active and dormant vol- 
canoes. 

Now this idea, though still reserved for 
the future, has achieved respectability as 
an alternate energy source. The National 
Magma Energy Advisory Panel—experts 
in volcanology, geophysics, magma pe- 
trology, tectonics, geochemistry, and 
materials science—has concluded that the 
extraction of energy from magma ap- 
pears promising, and that it is worth in- 
vesting in three to five more years of re- 
search to see if the scheme can be practi- 
cal in the future. 

How big a resource are they talking 
about? The U.S. Geological Survey esti- 
mates that the total energy content of 
magma lying within 10 kilometers (about 
six miles) under the Earth's surface inside 
the continental U.S. is 5000 times the total 
annual energy needs of this country. 

The theory of Magma Tap is illustrated 
in the artist's concept above. A heat-ex- 
change system would be sunk directly 
into the body of magma lying no more 
than 10 kilometers beneath the surface, at 
a temperature of some 1000—1250 de- 
grees C. The extracted heat would gener- 
ate electricity at the surface in a conven- 
tional way—with steam turbines, for ex- 
ample. It is also possible that synthetic 
natural gas could be produced. 

Research over the past few years has 
concentrated on the known reserve of 
magma under the Kilauea Iki lava lake on 
the island of Hawaii. Experimental drilling 


і 


has shown that conventional exploratory 
drilling techniques should be adequate 
down to the molten-rock margin, where 
rock is solid even at a temperature of 1000 
degrees C, but novel methods will be 
needed to advance through the molten 
rock. Tests have already been successful- 
ly carried out on a prototype jet-augment- 
ed drill that cools the magma ahead of the 
bit. Much of the research is being con- 
ducted at Sandia’s Magma Simulation 
Facility. Here, experiments can be con- 
ducted in molten rock at pressures up to 
60,000 psi and temperatures up to 1600 
degrees C. 


New ocean-current sensor 


The photo above shows the dramatic dif- 
ference gained by a new antifouling tech- 
nique developed by the Navy's Civil Engi- 
neering Laboratory for its solid-state ther- 
mal ocean-current sensor. The sensor 
was developed to provide a small, accu- 
rate instrument that could measure slow- 
moving currents inches above the ocean 
floor. It is only one inch long. The sensor 
atright has a protective layer of platinum, 
which induces the formation of a layer of 
chlorine, a potent inhibitor of fouling from 
marine organisms. The identical sensor 
onthe left is bearded by a mass of biofoul- 
ing, including algae, because it did not re- 
ceive the platinum treatment. Both were 
under sea water for nine weeks. 


IONIZER 
BREAKTHROUGH! 


NOW AT LAST YOU CAN USE THE REMARKABLE 
BIONAIRE IN YOUR HOME. IN YOUR CAR. 
YOU NEED BUY ONLY THE ONE UNIT AND PLUG 
INTO EITHER CAR OR HOUSE CURRENT. 

Wherever top calibre ionizers have been tried, 
they have changed things for the better. People 
have reported greater energy, better health and 
increased productivity. An ionizer replaces the 
negative ions killed by metals, man-made materials, 
air conditioning and central heating. It restores the 
natural balance of the air, making it fresh and easy to 
breathe. At the same time, an ionizer radically 
reduces airbome dust, pollution, bactena and pollen. 
‘And almost completely 
eliminates odors 
like tobacco 

smoke. 


Naturally 


THE BIONAIRE 300. 
CONSIDER IT A SAFETY 
DEVICE FOR YOUR CAR. 

Ion deficient air slows reflexes 
by as much as 20%. This can mean all the difference 
between avoiding a dangerous situation and 
running right into it. Bionaire has perfected a unit 
that is the most efficient ionizer of its size on the 
market today. The compact Bionaire 300 (1" x 4" x 
31/27) weighs only 4 ozs, sits on the dash without 
obstructing your view, and will keep you calm and 
alert through those endless rush-hour drives, It's 
eo install has a multi-point ion source and emits 
the un ion output of any self-contained 
unit of its size. 

Now it's packaged to use at home or in your office. 
Just unplug itfrom your car, place it on our attractive 
pleng stand by your desk or bedside, and with 
our adaptor, plug itinto the nearest outlet. Each 
Bionaire unit keeps the air in an 8 ft radius around it 
constantly charged with at least 10,000 negative ions 
per cubic centimeter. Full one-year warranty. 

THE DELUXE BIONAIRE 100A FOR 
YOUR OFFICE OR HOME. 

This unobtrusive, decorator-designed unit 
(2-1/2" x 6" x 6") comes complete with unique out- 
put monitor indicators, omnidirectional emission, 
and a full one-year warranty, (Does not adapt to 
car use.) 

WHY YOU SHOULD CHOOSE BIONAIRE IONIZERS 
OVER ANY OTHER MODELS. 

May ionizers on the market emit ozone or other 
harmful gases. With Bionaire all you get is a pure. 
invigorating stream of negative ions. Another 
frequent problem is TV, CB and radio interference. 
You'll get no static with any of tne Bionaire units. 
Theyre engineered to perfection. 

Credit card holders: Order your unit by calling collect 


0-416-363-8704 
(Also available in Canada) 


D Axm—--------- 


istributors " 
| РО Вох 510, Grand Island, Бер!.'113 1 
New York 14072 | 
I 


I'm sold on healthy energized air in my car or home. 
I Please send me. for a complete money-back 21 day trial: 


| OThe Bionaire 300 (for car only) $7495 
| Отһе Bionaire 300 package (with adaptor & stand for 
1 home/office or car) $8995 
OThe Bionaire 100A (deluxe home/office unit) $119.95 
(New York and Ontario residents add sales tax) 
1 1enciose S450 for handling and delivery. 
1 1 тау return my Bionaire undamaged within 21 days and 
| gets full refund 11 am not satisfied 
Tenclose my O check money order for $ 
1 or please charge ту 
qOVsa ОМағегсһагде 


American Express 
| Acct. Мо. Expiry Date 


CO ———————À 
1 (necessary to ship merchandise) 
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109. BASIC HOUSE WIRING by 
Monte Burch. Pub. at $12.50 
105. COMPLETE BOOK OF 
WOODWORKING by Rosario 
Capotosto. Pub. at $15.95 

116. DE CRISTOFORO'S 
HOUSEBUILDING ILLUSTRATED 


by R.J. De Cristoforo. Pub. at $16.95 


084. DE CRISTOFORO'S 
COMPLETE BOOK OF POWER 
TOOLS by R.J. De Cristoforo. 
Pub. at $14.95 


097. DO-IT-YOURSELF PLUMBING 


by Max Alth. Pub. at $12.95 

042. FORMULAS, METHODS, 
TIPS AND DATA FOR HOME 
AND WORKSHOP by Kenneth 
Swezey, Revised by Robert Scharff 
Pub. at $15.95 


119. HOME ENERGY HOW-TO 
by A.J. Hand. Pub. at $10.95 
058. HOMEOWNER'S 
COMPLETE OUTDOOR 
BUILDING BOOK by John Burton 
Brimer. Pub. at $12.50 

118. HOW TO BUILD 
GREENHOUSES, GARDEN 
SHELTERS & SHEDS by Thomas R 
Jones. Pub. at $11.95 

150. HOW TO REPAIR, 
REUPHOLSTER AND REFINISH 
FURNITURE by Mel Marshall 
Pub. at $13.95 
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089. MASONRY AND 
CONCRETE WORK by Ma 
Pub. at $14.95 

113. SMALL GAS ENGIN! 
HOW TO REPAIR AND 
MAINTAIN THEM by Paul 
Weissler. Pub. at $11.95 
101. WOODWORKING 
PROJECTS FOR THE i 


contributors to Popular Sci 
magazine. Pub. at $12.95 , 
056. HOW TO SERVICE A 
REPAIR YOUR OWN CAR; 
Richard Day. Pub. at $144 


If сага is missing write to: POPULAR SCIENCE BOOK CLUB Р.О. Box 2006, Latham М.Ү. 1211 


The Popular Science Book ‹ lub 
regularly offers custom-written 
books to its members, These are 
specially commissioned books 
written by the leading authors 
in the popular science field 
on all the subjects of greatest 
Interest to members, Men like 
Jackson Hand, Rosario 
Capotosto, R.J. DeCristoforo 
Richard Day, more. These 
books are offered at discount 
exclusively to Popular 
Science Book Club 
members. 


How Popular Science Book Club Works 
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When Canon first released the 
P10-D it quickly established itself as 
a best seller. 

For a very good reason. 

Unlike other portable printer dis: 
plays on the market, using thermal 
or coated paper, Canon was the first 
to offer standard plain paper tape. 

A convenience no other portable 


isplays in 


printer/display calculator could match. 

Naturally there are other features 
that make this edition highly original. 

It has an easy-to-read 10-digit 
display in bright fluorescent blue. 

A live memory for storing іпри 
and calculated results. 

An item counter to help you keep 
track of entries. 

A convenient add-mode with 
floating decimal 

And a percentage key as well as 
an automatic constant. 

And now Canon offers you a 
choice. 

The P10-D with rechargeable 
NiCd batteries. 

Or the deluxe P12-D with liquid 
crystal display and dry cell batteries 
with AC adaptor. 

Whichever you select, you're get 

non original. 


ica. With 
standard plain paper tape. 


Where quality is the constant factor. 


ELECTRONIC CALCULATORS 


Canon USA, Inc. /10 Nevada Drive, Lake Success, New York 11042 - 6380 Peachtree Industrial Blvd., Norcross, Georgia 30071 
140 industrial Drive, Elmhurst, Illinois 60126 - 123 Paularino Avenue East, Costa Mesa, California 92626 
(E 1979 Canon USA. Inc 


| lO-pound 
gas-powered 


hedge trimmer 


My experience with commercial 

hedge trimmers is that electrics are 

bothersome because of their long 
cords, and gas-powered ones are so 
heavy that they tire my arms quickly. 

Not so with Echo’s new HC-140 gas 

trimmer: Its 10 pounds are comfort- 

able, cushioned, well-balanced, and 
easy to handle. 

As is typical of Echo engines, this 
little 13.8-cc (0.84 c.i.d.) power plant 
didn't kick and squirm when I pulled 
the starter cord. Nevertheless, I ap- 
preciated the stirrup-type handle that 
allowed me to toe-hold the trimmer 
firmly on the ground for safer start- 
ing. 

А centrifugal clutch that cuts in at 
about 3000 rpm prevents the recipro- 
cating, double-edged blade from mov- 
ing until you squeeze the trigger. And 
the trigger is blocked from accidental 
tugs while you're moving about by a 
safety-grip throttle lock that requires 

| afirm grip on the handle to start the 
| trimmer. I also liked the wraparound 
front handle that allows you to cut in 
any position without contorting your 
wrist. 

Opening the throttle for the first 
time was a little surprising. The en- 
gine and blade shuddered a bit, then 
smoothed out as the engine came upto | 
speed. The rather flexible mounts on 
both handgrips tend to emphasize 
this, but I found they did a fine job of 
isolating vibration from your hands 
during actual cutting. Although the 
instruction book advises against cut- 
ting branches over М-їп. thick, I 
plowed through some heavier stuff— 
some of which was old, hard growth— 
without problems. 

Echo also makes a heavy-duty Mod- 
el HC-200 for the pro market, but at 
$129.95 the HC-140 should be a hit for 
home hedge trimmers. Echo, Inc., 
3510 MacArthur Blvd., Northbrook, 
Ill. 60062.—E. F. Lindsley 


Rover 3500 
sporty new sedan 


San DIEGO, CALIF. 


The twisting roads through the rug- 
ged mountains east of here proved to 
be a fine testing ground for the sleek 
new Rover 3500, a luxurious, five-pas- 
senger hatchback sedan that marks 
Rover’s return to America after a 
nine-year absence. 

Sophisticated U.S. computer tech- 
nology helped develop new aerody- 
namic, safety, and structural ele- 
ments for the Rover. That’s only fit- 
ting, since the car was designed with 
American standards in mind. 

The engine is a responsive 3.5-liter 
(215-cu.-in.) aluminum V8 with fuel 
injection. A five-speed manual trans- 
mission is standard; a three-speed au- 
tomatic is optional. Air conditioning, 
cruise control, power windows, power 
door and trunk locks, load-leveling 
shock absorbers, and an adjustable 
steering column are also standard 
equipment. 

Inside, you'll find a spacious and 
airy cockpit, with excellent driving 
position and all-around visibility. The 
velour-covered, fully reclining seats 
are well-designed and comfortable. 
With the rear seat folded, cargo vol- 
ume is generous, and almost reaches 
EPA's station-wagon classification. 

Since engine, transmissions, and fi- 
nal-drive assemblies are shared with 
the also-new Triumph TR8 [see page 
28], this is one family sedan definitely 
intended for sporty driving. It rides 
solidly on the open road, and feels firm 
and well controlled. Handling is nice, 
with no undesirable characteristics. 
Response to steering movements is 
quick and accurate, although the 
steering itself seems to have some in- 
duced heaviness and feels rather dead 
when on center. With any movement 
away from center, however, it comes 
alive. 

Power is more than adequate with 
the automatic, but is better with the 
five-speed. My only substantial com- 
plaint about the car is its unusually 


Wherever your work takes you, 
the Canon PalmPrinter travels right 
along, 

It gives you answers on plain 
paper tape, with clear, legible print 
out. Easy to read and write on 


Plus a highly visible 10 digit dis 
play in bright fluorescent blue. 

A live memory for storing or accu 
mulating inputs and calculated 
results 

There's even a specially designed 
compartment for the paper roll, so 
{һе tape is fully protected when 
traveling 

And now Canon offers you a 
choice of PalmPrinters. 

The popular P5.D and feature 
packed P7 D both with rechargeable 
NiCd batteries 

Or the new cost efficient P3 D, 
which runs on regular penlight 
batteries 

The Canon PalmPrinters. 

Lightweight, compact and 
affordable. 

They can only add to your 


SUCCESS. 
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high fan noise at cruise, which is out 
of place in a $16,000 car that is other- 
wise agreeable.—Ed Jacobs 


Geta set of Monroe Radial-Matics 
and you'll make out like a bandit. 


If you don't have a set of Monroe Radial-Matic* 
shock absorbers on your car, you're robbing 
yourself of the best ride you ever had. Because, 
justsure as shootin', Radial-Matic is the best 
riding shock absorber Monroe ever made. 
In fact, the Radial-Matic shock is the first to 
combine five proven ride improvement features 
in a single shock. 

But justto make sure you know we aim to 
please, we're making a pledge no ordinary 
shock dares to make: “If in sixty days you don't 


agree four Radial-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably 

priced shocks." 

So mosey on over to 2. 
your Monroe dealer and ў 
ask him fora set of 
Radial-Matic shocks. 

They'll make Old Paint 4 
ride like the great 2 


horse Silver. pa hyn nid 
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High- 


performance 
sporty cars 


—fa 


ing but not disappearing 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


Sporty cars have special appeal. As 
long as active drivers want powerful, 
responsive cars, they will remain an 
irresistible attraction. But the cars 
will change. That is clear from an ex- 
amination of three of today’s best: 
Chevrolet Z28 Camaro, Ford Mustang 


Cobra Turbo, and Pontiac Firebird 
TransAm Turbo. 

Mustang leads the trend toward 
leaner design and more efficiency. 
TransAm and Z28 are in the classic 
mold, where performance holds first 
priority. We found marked contrasts 
between the two types, though each 
offers the one indispensable ingredi- 
ent: driving excitement. 


PS ratings— 
test report in a nutshell 

The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Firebird 
Turbo 


е 
Н 
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Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Visibility 
Entrylexit ease 
Ride comfort* 
EPA economy 
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*authors’ opinion 


In acceleration, the Camaro was the 
fastest, with an average zero- 60-mph 
time of 9.9 seconds. The TransAm, 
even with a turbo, could do only 11.3 
seconds. The Mustang had too few cu- 
bic inches to really compete; it was 
outclassed at 13.3 seconds. Its 800-Ib. 
weight advantage goes a long way, 
but can't work miracles. 


Continued 
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Reminiscent of their racing heydays, a кб 
Chevrolet 228 Camaro, Pontiac Firebird 
` TransAm Turbo, and Ford Mustang Cobra 
. - Turbo (1. to r.) sweep into a right-hander. 
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Mustang's wide, sticky tires made it feel 
the most sure-footed in both the slalom 
(shown) and high-speed lane-change 
tests. The car also turned in the fastest 
speed in lane-change. 


Ford, however, is no longer catering 
to the performance-car buyer in the 
old way. Performance is still impor- 
tant, but the primary need now, Ford 
believes, is fuel economy. So you 
shouldn't be surprised to learn that 
the Mustang is the most fuel-efficient, 
while the most powerful car, Firebird, 
delivered the poorest economy. 

When they abandoned brute power, 
Ford's engineers gave handling top 
priority. So they developed the option- 
al TRX handling package, which in- 
cludes special springs, shocks, sway 
bars, wheels, and Michelin TRX tires. 
Ford is justifiably proud of this setup, 
which is crisp, predictable, and hangs 
on to the road with uncommon persis- 
tence, with only some easy-to-control 
tail-end skittering on rough pavement. 

Transám and Camaro are more 
power-oriented, but do have good han- 
dling characteristics for American 
cars, although not at the same levels 
we've seen on them in the past. 

Part of the accepted sporty-car am- 
bience seems to be confined front seat- 
ing and even tighter accommodations 
for rear-seat passengers. In Mustang, 
though, we found more usable room 
for passengers. Combined front leg 
room and foot room are excellent com- 
pared to the others. That's surprising, 
because Mustang is nearly 20 inches 
shorter than Camaro or Firebird. 

The low seating position in the front 
of the GM cars contributes to a poor 
field of vision for the driver, especially 
to the front, which is further aggra- 
vated by a high cowl and long hood- 
line. You just can't see the road near 
the front ofthe cars. Rear-seat room in 
Camaro and Firebird is too tight for 
the average-size adult, even on short 
trips. Mustang, though the specifica- 
tions don't really show it, feels more 
spacious. 

How well do the turbos do their job? 
Well, Mustang needs the turbo just to 
qualify as a sporty-class performer. 
Boost comes on mildly and gradually; 
you'll miss the old jolt off the line. 
Over 30 mph, though, acceleration is 
more than satisfactory. TransAm's 

Continued 


Firebird Turbo's four-wheel disc brakes 
were best in hot-brake panic stop (above 
left), but tied Mustang for longest stop 
when cold. 228 Camaro (left) easily got a 
top rating in low-speed slalom, as did 
Firebird and Mustang. 


The U.S. was founded Ьу 
a group of individuals who 
rebelled against the oppres- 
sive policies of King George 
in England. Today, this 
same spirit of indepen- 
dence, a uniquely Ameri- 
can phenomenon, under- 
lies a growing displeasure 
with government tax and 
spending policies. This 
viewpoint is a healthy sign. 
Our society can remain the 
freest and most prosperous 
in the world if government 
power is held in check by 
us, the citizens who make 
up the country. Recent 
passage of laws (such as 
Proposition 13) are an in- 
dication of a growing wave 
of protest against wasted 
tax dollars. The effort is 
getting stronger and more 
vehement every day. 

The largest tax each one of us pays is 
Federal Income Tax. Yet, the largest cor- 
porations and the wealthiest individuals 
often pay the least amount of tax. Accor- 
ding to an article in a leading newsletter, 
17 huge corporations paid no federal in- 
come tax in a recent year, although they 
had a world-wide income of $2.5 billion. 
Numerous tax loopholes were used. The 
list includes United States Steel, Bethle- 
hem Steel, Armco Steel, General Dyna- 
mics, Singer, Phelps Dodge, American 
Airlines, Philadelphia Electric and The 
Chase Manhatten Corporation. The bur- 
den caused by these non-taxpayers must 
be assumed by “somebody.” “Ѕоте- 
body” is always the wage earner. There 
is, therefore, a major inequity under the 
law which favors the wealthy and, most 
especially, corporations. In America to- 
day we have what could be called a 
“Corporate Society.” 

Some individuals have become so upset 
with these startling inequities, they have 
stopped paying taxes and have in many 
cases even ceased to file tax returns. This 
approach, however, is frought with dan- 
ger and has resulted in stiff fines or pri- 
son sentences when the government lo- 
cates and prosecutes the courageous in- 
dividuals. 


You Can Become Part of 
“The Corporate Society” 


Rather than break the law and suffer ser- 
ious consequences, there is a safer and 
more viable alternative. You can use the 
same type of smart thinking as those 
who own and control great wealth. The 
big corporations are not necessarily im- 
moral. However, they do get the best 
advice available on tax matters. 

You, as an individual, can now use all 
the tax loopholes for your own self in- 
terest. Thus, you legally gain the advan- 
tages yourself as do the huge corpora- 
tions. Rather than break the law, you 
can use it to your advantage. Perhaps the 
best way to accomplish this, as well as 
reduce your tax burden is through incor- 
poration, the legal form of tax rebellion. 

Surprisingly enough, the government 
encourages incorporation with a number 
© Enterprise Publishing, Inc., MCMLXXX 


Wage Your Own Personal 


‘Tax Revolt 


Like the early pioneers who started this country, many 
people are rebelling against the near confiscatory taxa- 
tion at all levels of government. The federal government 
consumes the taxpayer’s cash at the rate of over 
$800,000 per minute, and the amount that is wasted is 
scandalous. The citizens are mad as hell and they’re not 
going to take it any more. 


There is but one answer left! 


of favorable laws, especially in the area 
of taxation, In fact, it is rare to find a 
successful individual who is not incor- 
porated. Incorporation is favored by 
nearly all millionaires. It is one of the 
causes of wealth, not its effect. Think 
about it. Can you think of a single weal- 
thy individual who doesn’t own and 
control his own corporation? It is rare 
indeed. Let's face it, the first step toward 
achieving the American Dream in our 
corporate society is probably incorpor- 
ation. 

To add even more impetus to the idea 
of starting your own corporation, pas- 
sage of the recent Revenue Act makes 
incorporation the ultimate tax shelter. 
This act and the earlier ones close the 
door to practically all other tax shelters 
and loopholes. The tax rate on corpora- 
tions (especially smaller ones) has been 
substantially reduced, to as low as 17%. 

Favorable laws such as the investment 
tax credit are most helpful when buying 
equipment. Even if you incur losses in 
one year you can deduct those losses 
over several profitable years. 


More Advantages. . . 

You can set up a corporate medical 
plan wherein you deduct from your 
taxes every dollar spent on medical and 
dental care, drugs, and health insurance 
for yourself and your family. You can 
also get tax deductible group life insur- 
ance even if the “group” consists of 
only one person. 

It is important to note that potential 
tax savings are not the only reason to 
incorporate. Another chief value is that 
it limits your liability to the assets of 
the corporation in the event of a lawsuit. 
If you do business as an individual or 
partnership, you can be sued personally, 


“Over and over again courts have said that 
there is nothing sinister in so arranging one’s 
affairs as to keep taxes as low as possible. 
Everybody does so, rich or poor; and all do 
right, for nobody owes any public duty to 
pay more than the law demands; taxes are en- 
forced exactions, not voluntary contributions. 
To demand more in the name of morals is 
mere cant.” Judge Learned Hand 


which could put your house 
and other assets in jeopardy 
You can put more money 
(25% and more of income). 
into your corporation pen- 
sion plan. This is more than 
a traditional “Keogh” plan 
which has a maximum con- 
tribution of $7,500 a year, 
or even an LR.A., where 
the maximum that can be 
sheltered under special cir- 
cumstances is only $1,750. 
In these times of growing 
inflation and periodic ups 
and downs of the econ- 
my, your own corporation 
is probably the only way 
that you may maintain 
control over your econom- 
ic destiny. And you can 
often benefit from incor- 
poration without leaving 
your present job. More 
about that in a moment. 


You Can Incorporate 
Simply, Easily and 
Inexpensively. 


Up until now, throughout the majority 
of history, incorporation had one major 
drawback: high legal fees. Lawyers to- 
day charge stiff fees, up to $2,500 for 
incorporation. The truth is that you can 
easily incorporate yourself for under 
$50. A remarkably easy and inexpensive 
method of incorporating is contained in 
a book called How To Form Your Own 
Corporation Without A Lawyer For Un- 
der $50. It comes complete with all the 
tear-out forms required to start your 
own corporation . .. minutes... bylaws 

. . everything you will ever need. The 
author, Ted Nicholas, has helped thou- 
sands of people start their own corpor- 
ations and has saved them millions of 
dollars in the process — and many mil- 
lions more in taxes. 

It is very easy, and we will show you 
how. We'd like to send you a copy of 
How To Form Your Own Corporation 
Without A Lawyer For Under $50 fora 
free thirty-day trial — without risk or 
obligation on your part. If, for any rea- 
son, you're dissatisfied, simply return it 
for a full refund of your purchase price. 
We'll also send you a free bonus: The 
Income Plan — an astounding report that 
tells you exactly how to turn your pre- 
sent career into a tax-sheltered corpor- 
ation. The Income Plan ~ a $9.95 value 
— is yours to keep absolutely free, even 
if you decide to return the incorpor- 
ating system. 

To receive your copy of How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, write your name 
and address on a piece of paper along 
with the words "Corporation Book & 
Bonus" and send it with your check or 
money order for $14.95 to Enterprise 
Publishing, Inc. 725 Market Street, 
Dept. PO-07C , Wilmington, Dela- 
ware 19801. Send for the system now. 
Let us help you wage your own personal 
tax revolt. Important note: The full price 
of the book is tax deductible. Act Now! 
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Rear seating is cramped in both Camaro 
and Firebird, with little knee room when 
the front seat is in typical position. 


turbo response is similar, though 
more plentiful. The V8's power can be 
felt at all speeds, but there still is no 
sudden kick as the turbo comes in. 


Chevrolet 228 Camaro 

The 228 is Chevrolet's top perfor- 
mance model after the Corvette, shar- 
ing GM's F-body with Firebird. 
Though the similarities with Trans- 
Am are many, each car is developed 
separately and offers different ap- 
proaches to handling. 

Camaro is perhaps the all-around 
most responsive car in the group, but 
did display the unhappy combination 
of quickest acceleration and weakest 
hot brakes. When its brakes were cold, 
however, they were the best—al- 
though none of the group produced 
good stopping distances. 

Like Firebird, there are four inches 
more front legroom than in the Mus- 
tang. The driving position is good, but 
forward visibility is poor. A slight dif- 
ference in instrument-panel layout 
from Firebird favors the Pontiac. The 
Camaro's heater/air-conditioner con- 
trols are difficult to see and awkward 
to operate. 

The Z28's four-speed manual trans- 
mission has close-ratio gears that 
seem appropriate for 55-mph high- 
ways, since you'll shift to third before 
reaching the national speed limit. If 
power-shifting is a driving pleasure, 
then Chevy has provided an extra 
measure for you—within the limit. 

Asinthe TransAm, the engine com- 
partment is full of equipment, and is a 
repairman's nightmare. The 30,000- 
mile recommended spark plug change 
interval could be a big cost-saver. 


Ford Mustang Turbo 


You can call it a sporty car, but the 
leather upholstery, full instrumenta- 
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Low dash and tightly grouped pedals of 
Camaro make it easy to snag foot on park- 
ing brake and/or clutch pedal. 


tion, and air conditioning lean more 
toward luxury. А big bonus for Mus- 
tang buyers is the choice between 
hatchback and notchback bodies. The 
hatchback changes the character of 
the car immensely, making it possible 
to carry weekend luggage and sports 
equipment easily. The rear seat folds 
forward with the release of a central 
lever to form a relatively flat floor. 
Unfortunately, our cars hatchback 
leaked badly in the rain, and nothing 
could be carried or stored there. 

Driving position is good and all- 
around visibility is excellent. Front- 
seat comfort is a little above average. 
Rear seating is not too comfortable, 
but is clearly the best in the group. 

Although its acceleration is lack- 
luster, the Mustang is still just as 
much fun to drive in "sports car" coun- 
try as either of the others. And its su- 
perio? fuel economy may just make it 
more satisfying. 

Although the car is refined for its 
second year, the Mustang does have 
some faults. The instrument panel 
has all the necessary gauges, but they 
aren't very well grouped. Then there's 
the small, toylike steering wheel from 
the Mark VI and LTD, which seemed 
to us completely out of place. A larger, 
huskier, padded-leather type would 
be more appropriate. 

Engine noise is considerably higher 
in Mustang than in the GM cars, and 
it can be obtrusive. Maybe the next 
big project for smaller cars should be 
to make them all quieter. 


Pontiac Firebird Turbo 


TransAms are the most highly visi- 
ble muscle cars on the market today, 
and many of the old-time reasons for 
wanting one are still there. The low 
roofline, long hood, and short rear 
deck are classic American sporty-car 


EPA fuel mileage (тра) 
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Observed fuel mileage 
(steady-state mpg) 


35 mph 227 297 203 
55 mph 178 225 15.8 


features. The fact that they cut down 
on interior room and comfort is accept- 
ed. Unfortunately, the Turbo's big 
hood blister is offset in front of the 
driver, further restricting the poor 
forward visibility. 

The front seating position is akin to 
that of a race car, with the seat cush- 
ions close to the floor, and your legs 
stretched out just above floor level. 
The overall cockpit arrangement— 
low roof, high console, close-fitting 
doors—limits space to move around in. 
Despite this, the driving position is 
good. 

Front-seat passenger comfort is fur- 
ther diminished by the floor bulges 
that cover the catalytic converters. On 
the plus side, steering-wheel position 
and the location of instruments are 
excellent, and add to the feeling of 
driving a no-nonsense machine. 

Brisk over-the-road driving is 
pleasant, and the car feels secure and 
predictable. But in our high-speed 
lane-change test, it displayed an un- 
desirable tendency to be "darty" when 
responding to large, quick steering in- 
puts. 

Trunk room is tiny—just over seven 
cubic feet, barely big enough to stash 
away a set of golf clubs. An inflatable 
spare helps the situation, but who 
wants to trade a standard tire for a 
few more inches of added trunk space? 
And what do you with the full-size tire 
when you get a flat? Toss it in the back 
seat? 


Our picks 
Mustang is my choice, but not the 
turbo. I like simplicity. For perfor- 
mance, give me the 255-cu.-in. V8; for 
economy, the non-turbo four.— J. D. 
If you're looking for a classic sporty 
car, there's only one choice: The four- 
speed Z28 is long, low, slinky, noisy, 
powerful, responsive, and good-han- 
dling. If the Firebird and Mustang 
had four-speeds available with their 
V8's, it'd be a tossup. My selection, 
though, would be a four-speed Mus- 
tang TRX Turbo hatchback.—E. J. 
For specs and test results, turn page 


"For an ama 
he's a whiz. 
How'd he get 
so good ?" 


Whatever practical skills you've been wanting 
to develop, Audel has comprehensive, step-by- 
step Guides to help you. They show you all the 
professional tricks of the trades in clearly dia- 


CARPENTERS AND 
BUILDERS LIBRARY 

1,320 pages of the latest in- 
formation on modern con- 
struction in four volumes. 
They cover every phase of 
carpentry from foundations 
to finishing with easy-to- 
grasp, step-by-step instruc- 
tions . . . all illustrated with 
thousands of diagrams, 
charts and photos. No. 23244 
—4 Volumes—$24.50. 


MASONS AND 

BUILDERS LIBRARY 

Two illustrated volumes on 
the science of masonry and 
bricklaying. Packed with 
how-to information and direc- 
tions, rules, processes, defi- 
nitions, formulas, diagrams, 
tables, estimating. A com- 
plete and authentic trade ref- 
erence library. 731 pages. No. 
23185—2 Volumes—$13.95. 


grammed and illustrated “how-to” steps. They 
can save for you, over and over. Here are four 


of Audel's many fields. . 


PLUMBERS AND 

PIPE FITTERS LIBRARY 

A valuable 3-volume guide to 
the principles, methods and 
short cuts of modern plumb- 
ing. Tools, fittings, fixtures, 
installation, drainage, weld- 
ing and much more are ail 
covered in these fully illus- 
trated, easy-to-understand 
volumes. No. 23255 — 3 Vol- 
umes — $19.95. 


MACHINISTS LIBRARY 
Three books covering the en- 
tire field—1189 profusely il- 
lustrated pages on practical 
fundamentals of basic ma- 
chine shop operations, setup 
and operation of spot ma- 
chines, down-to-earth data 
òn toolmaking procedures, 
layouts, jigs and fixtures, etc. 
.. equally valuable for be- 
ginners and experienced 
men alike. No. 23300—3 Vol- 
umes—$23.00. 


MONEY-BACK Theodore Audel & Co. 1 
4300 West 62nd Street, Indianapolis, Indiana 46268 
GUARANTEE | 
Please mail те for 10 days FREE EXAMINATION the books I have checked at the 
Send no money! We'll send you any | C | agree to be invoiced for the total purchase price plus 50¢ postage and handling | 
Audel Guides for 10-day FREE ЕХАМ- 1 charges (and any applicable sales tax) іп the атои!о!$___ — — — О 23244 | 
INATION. If not completely satisfied, 0 | prefer to save postage and handling charges. Enclosed is my check or money 
return them for refund. 1 ree in full payment. (I have same return privileges if 
1 not satisfied.) 0 23255 1 
| Name. 
THEODORE AUDEL & СО. 
Division of | Address ER. 
The Bobbs-Merrill Company, Inc. 1 city жр. 1 
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CAMARO 228 


MUSTANG COBRA TURBO 


FIREBIRD TRANSAM TURBO 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
be reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, difficult; 3, 
average degree of dif- 
ficulty, no worse or 
better than most other 
càrs; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1980 and 
earlier models 


PS serviceability ratings 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engin 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Front running lights 
Front parking lights 
Front directior 


Spare-tire accessibility 
Changing belts 
"sealed 


Sweeping curves 
and long, low 
look of classic 
sporty cars like 
Chevrolet 228 Ca- 
maro (top) and 
Pontiac Firebird 
TransAm Turbo 
(bottom) contrast 
strongly with 
compact, angular 
lines of Ford 
Mustang Cobra 
Turbo's contem- 
porary design 
(center). Camaro 
and Firebird de- 
signs will soon be 
changed, howev- 
er, to meet the 
changing energy 
picture. 


Mustang 
Turbo 
Firebird 
Turbo 


manan 
anoano 


nuena 
rorem 


swe 
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swe 
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mph ABA) 


Maneuverability 
(mph) 


Noise 


1979 Ford Mustang Turbo 4 


1979 Pontiac TransAm V8 


1979 Chevrolet Camaro Z28 V8 


1978 Ford Mustang УВ 


1978 Pontiac TransAm УВ 


1978 Chevrolet Corvette V8 


1980 Porsche 924 Turbo 4 


1980 Mazda RX-7 2-rotor 
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Camaro Z28, Mustang Turbo, 
and Firebird Turbo-- 
dimensions, specs, and test results 


DIMENSIONS (inches) 
Wheelbase 

Overall length 
Overall height 
Overall width 

Track. F/R 

Ground clearance 
Front head room 
Front hip room 
Front leg room 

Rear head room 
Rear hip room. 

Rear leg room (min.) 
Rear knee room (min.) 
Couple distance 


‘SPECIFICATIONS 

Engine type 
Displacement (cu. in./L) 
Compression ratio 
Carburetion 

Net hp @ rpm 

Net torque @ rpm 
Transmission 


Axle ratio 
Tire make 
Tire type. 


Tire size 
Steering 


Overall steering ratio. 


Turns, lock to lock 
Turn diameter (ft.) 
Front suspension 


Rear suspension 


Front stabilizer-bar 
diameter (in.) 

Rear stabilizer-bar 
diameter (in.) 

Trailer towing (max. lbs.) 


Trailer tongue weight 
(max. Ibs.) 
Brakes 


Brake swept area (sq. in.) 
Fuel tank (gal) 

Trunk space (cu. ft.). 
Liftover height (in.). 

Curb weight (Ibs.). . . 
F/R weight distribution (%) 
Basic price. . - 

Price as tested 

Major options on test car. 


TEST RESULTS 
Acceleration (sec.) 


Stopping distance (ft.) 
Pedal pressure (Ibs.) 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ibs.) 
Interior noise @ 60 mph 
(dBA) 
Handling test (mph)* 
Maneuverability test (mph)* 


Camaro Musta 
Turbo 


132 @ 5500 
142 @ 3500 
Four-speed 
manual 
3.45:1 
year Michelin. 
Polystee! Radial ТАХ radial 
Custom 
P225/70R15 190/65HR390 
Recirculating- Rack and pinion, 
ball, power power 
1301 Variable 
20.0-16.0:1 
2.61 3.40 
38.5 37.2 
Independent, sin- independent, hy- 
gle lower control brid MacPherson 
arms, coil springs strut 


Solid axle, Salis- Solid axle, four 
multiple- control links, coil 
springs 


recommended 
Not 
recommended 
Disc/drum, 


power 

250.0 

12.5 

120 

29.4 

2697 

57/43 

$5122 

$8620 
АС $566, deluxe A/C $538, accent 
interior $353, group $120, con- 
rear defroster sole $166, power 
$107, aluminum locks $113, AM/ 
wheels $257, РМ stereo $183, 
AM/FM stereo sunroof $204, 
tape $285 steering 

162, Cobra 
package $1482 


99 
109 


161 
139 


177 
178 


60.0 
276+ 


Firebird 
Turbo 


210 @ 4000 
345 @ 2000 
Three-speed 
automatic 
08:1 
Goodyear. 
Polysteel Radi: 
al Custom. 
P225/70R15 
Recirculating- 
ball, power 
Variable 
16.5-14.3:1 
241 
38.5 
Independent, 
single lower 
control arms, 
Coil springs 
Solid axle, 
Salisbury, mul- 
tiple-teai 
springs 


recommended 
Not 
recommended 
Disc/disc, 


AIC $566, 
hood decal 
$120, turbo 
ўв $350, 
cruise control 
$112, rear de- 
froster $107, 
ег windows 

143, AM/FM 
stereo $192, 
performance 
package $481, 
Custom interior 
$187 


113 
13.4 


179 
200 


160 
160 


74 
60.0 
27.6+ 


“Safety considerations have dictated a change in our track-testing procedures. If a 
car is capable of exceeding our minimums for a "5" rating in either the slalom (ma- 
neuverability) or high-speed lane-change (handling), further testing for higher speeds 
will not be performed. Test results printed 27.6+ and 65+, respectively, will indi- 
cate this has occurred. 


AM stereo 
—FCC approves 
a system 


AM radios are due for a major over- 
haul now that the FCC has decided 
broadcasters may begin transmitting 
in stereo, using a system designed by 
Magnavox. 

The idea of AM stereo isn’t new. 
Magnavox, Belar, Harris, Motorola, 
and Kahn submitted prototype sys- 
tems to the FCC years ago. What took 
so long? Incompatibility. 

The basic idea behind AM is similar 
to FM stereo: Two audio channels are 
coded and sent as one signal by a 
broadcasting AM station. Once re- 
ceived by your radio, a decoder circuit 
splits them up again into two chan- 
nels of audio—one for each speaker. 

The problem, however, has been 
that none of the systems is compatible 
with any other. A signal coded by the 
Belar system cannot be used by a 
Harris-circuit radio, for instance. 

If the FCC had simply let broadcast- 
ers use whichever system they chose, 
you'd need a radio with four decoders 
to be sure of getting stereo sound. It 
would not only mean more expense, 
but a possible recurrence of the four- 
channel mixup for manufacturers. 

The result has been a four-year 
wait. But the payoff is a single system 
chosen on merit, not politics. In its de- 
cision, the FCC considered technical 
criteria such as: adjacent-channel in- 
terference, spurious emissions, and 
omnidirectional properties. Also, the 
system had to be compatible with ex- 
isting radios. Your present AM radio 
will receive the stereo broadcast as a 
monophonic signal. 

The frequency response of an AM 
Stereo radio can theoretically be com- 
parable to FM. Since it does not re- 
quire line-of-sight transmission, how- 
ever, AM stereo has an advantage 
over FM, especially for car use. 

Prices for future radios have not 
been announced, and major manufac- 
turers I spoke to all gave the same 
timetable: "It's in the works." Which 
means sometime next year. 

Even if you own a radio, it may be 
some time before you actually begin 
receiving an AM Stereo broadcast. It 
will depend on where you live. Small 
AM stations that are not yet equipped 
to handle stereo will need major 
changes. 

For larger stations and national 
networks, the transition could come 
swiftly. "You can try to reach our di- 
rector of engineering," said a manager 
for NBC on the day of the FCC deci- 
sion, "but he's pretty busy right 
now."—W. J. Hawkins 


Bruce Dutton, 


How long do you 
want your Saab 


to last? 


"I've driven over 180,000 
miles between my Saab and my 
Fiat, all on Quaker State and no 
problems yet. My two cars have 
small 4-cylinder engines. A motor 
that size has to work pretty hard, 
and I find that Quaker State really 
does a job on helping these little 
cars last. 

"I've been using Quaker State 
26 years. I started with my first 
car back in 1953. 

“I was brought up in Pennsyl- 
vania around the oil industry. 
Quaker State was the big motor 
oil back there. My father used it, 
he handed it down to me and I've 
had excellent results. 

“It's a great product. Гуе been 
able to put over 100,000 miles on 
my old Saab without so much as a 
valve job and the car still, to this 
day, doesn't need oil between 
changes. 

"At the present time we have 
four automobiles in the family, 
two Saabs, the Fiat and a 
Dodge. The tune-up work is 
done by the dealerships, but 
as far as the lubrications and oil 
changes go, I do that myself. 
The rare thing about it is the 
oil keeps coming out clean. I've 


really been impressed with the 
way Quaker State seems to add 
life to my cars. 

“Almost all my automobiles 
have run well over 100,000 miles 
and the ones that haven't done it 
yet, I figure they will. All it takes 
is regular service and Quaker 
State Motor Ой” 

— Bruce Dutton, Seminole, 
Florida 


MOTOR 
| OIL 


Thats why ыен State is 
Sees 7 теғіса5 number one 
за === selling motor oil. 


Keep our neighborhoods clean. Take your used oil to a collection center. 


JULY 1980 


Hot 
flashes 


from the 
photo show 


By EVERETT H. ORTNER 


The revolution in electronic-flash 
units continues, as the Photo Manu- 
facturing Assn.'s spring show of new 
equipment demonstrates. Rollei's new 
units have gone digital, and more: 
They can operate, with ASA 100 film, 
in automatic at every stop from f/1.4 
to f/16. As many as nine Olympus T- 
series flash units can be controlled by 
the sensor in one camera. Sunpak is 
challenging the "dedicated" flash 
units of camera makers—units de- 
signed to work with the electronics of 
their cameras. And many of today’s 
flash units swivel and bounce—in fact, 
do just about everything but bump 
and grind. ај 


— 


Fey 


Built-in bracket folds into Bauer E 436, 
which also features a swivel-and-bounce 
head, thyristor circuitry with three-stop 
auto exposure, GN 120 (ASA 100). $160. 


High-technology Sunpak Auto 522 has 
dedicated sensor that slips into hot shoe 
of electronic cameras to actuate dedicated 
systems. GN 120 (ASA 100). Price: $230. 


Digital readouts come to 
electronic flash in two new 
Rollei automatic units, 
which incorporate calcula- 
tors. You set film speed 
and f-stop by pressing a 
button, which starts the 
display changing, and re- 
leasing it at the right set- 
ting. The unit then displays 
maximum shooting dis- 
tance (left). Beta 5 (guide 
number 112 with ASA 100 
film) is $182.50. Beta 6 (GN 
125) is $275. An optional 
bracket for the Beta 5 is 
shown above with remote 
sensor in the camera's hot 
shoe. It controls exposure 
regardless of flash angle. 


TTL OTF Olympus flash is controlled by through-the-lens off-the-film light sensor. 
T-32 flash (above right) sets up LED viewfinder display in OM-model cameras that 
shows when flash is ready and when exposure is correct, even for multiple flash. At 
right, T-10 ring flash and macro lens for close-ups are linked to T Power Control. 
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The first new truck of the 80's... 


TOUGH NEW 1980 FORD 


with the best gas mileage ratings of any 
American-built standard-size pickup: 


Ford totally redesigned its pickups to help meet the needs of 
the 80's: 19) estimated MPG, 29 estimated highway* That's 
not only the best mileage ratings of any full-size American- 
built pickup; it also rivals the best-selling small import! 
(Toyota: (21) estimated MPG, 28 estimated highway*) 

Tough '80 Fords give you more payload capacity than last 
year's models with comparable GVWR's. Exclusive Twin-I-Beam 
front suspension. Aerodynamic styling. A choice of models 
that includes 4x4's with independent front suspension, rugged 
new Six-Wheeler, roomy new SuperCab. 

For a tough, full-size pickup with gas mileage that rivals 
the best-selling import, see your Ford Dealer now! 


BEST GAS MILEAGE RATINGS LONGEST RANGE 
of any American-built 


standard-size pickup. All-new cab interior. More leg 
110 room than last year. New instrument 
EPA EPA panel. New anti-theft features like 
ARS 9 ега EST. MILES HWY. MILES locking steering column, inside hood 
5 Std. 721 (19-gal.) tank plus optional release. New options include AM/FM 


Standard 4.9L (300 CID) Six with 72L (19-gal.) auxiliary tank (on LWB stereo with 8-track or cassette player, 
optional overdrive transmission. Stylesides only). Total: 144L (38 gals.) underhood tool box. 


*EPA estimates. Compare these estimates with others. Your mileage and 
range may differ depending on speed, distance and weather. Actual 


highway mileage and range will probably be less than estimated. 

California estimates lower. Diesels and car-trucks excluded. 

America's best-selling pickup FORD 
for the 3'¢ straight calendar year. FORD DIVISION @ 79 


Based on 1977-79 calendar year retail deliveries. 


LOOK AND LISTEN 


By JOHN FREE 


GRID ASSEMBLY 


RCA's flat-screen TV 


Will future hang-on-the-wall, flat-screen 
TV's use thin-film electroluminescent, liq- 
uid-crystal, LED, or plasma technology? 
All of them, perhaps, but a tour | made of 
RCA's research labs suggests its models 
will have greatly flattened versions of the 
familiar shadow-mask color picture 
tube. 

RCA has experimented with most flat- 
screen technologies during the past 35 
years. Researchers concluded that ca- 
thodoluminescence—bombarding phos- 
phors with electrons—is a tough display 
technique to beat in performance and 
cost. So ВСА is concentrating on making a 
50-inch-diagonal vacuum tube that's only 
about four inches thick. A satisfactory flat- 
screen tube and set should be ready in the 
mid-to-late 1980's. 

One current RCA flat-panel design is 
shown above on its back. TV signals mod- 
ulate beams from the electron guns (cath- 
ode) that travel upward into 40 one-inch- 
wide modules, each 30 inches high. Ex- 
tract electrodes pluck off one TV scan line 
at a time, and the beams are bent 90 de- 
grees through grids, a shadow mask, and 
onto red, green, and blue phosphors. In- 
stead of coils (a picture-tube yoke), hori- 
zontal-scan electrodes, spaced one inch 
apart, deflect the electron beams electro- 
statically. 

A small test panel, about five percent of 
the final screen area, was undergoing a 
modification when | visited. A video-cas- 
sette tape showing this panel in black- 
and-white operation indicated it has fair 
picture contrast, but made it clear there's 
alot of work remaining. RCA expects that 
brightness and detail will eventually. 
match today's sets. 


Video-disc recorder 


Elsewhere, in a tiny basement lab, RCA 
researchers demonstrated an optical vid- 
eo-disc recorder under development. It 
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LL мӧоштон 


works like the play- 
back-only machines 
being test-marketed 
by Magnavox and Pi- 
oneer ("Video-Disc 
Players," this issue), 
but in addition can 
record one hour of 
video on a side. 

RCA's lab recorder 
has a special solid- 
state laser that oper- 
ates at 40 milliwatts 
to "burn" some 100 
billion bits of on-off 
information onto a 
disc—enough storage capacity for a com- 
plete Encyclopædia Britannica set. The la- 
ser runs at low power to “read” informa- 
tion back. To demonstrate its capability, a 
researcher “grabbed” a few TV frames off 
the air, freezing a quiz-show contestant in 
mid-applause. 

RCA executives said the recorder will be 
made for the broadcast industry, comput- 
er-data storage, and other institutional 
use rather than for the home. N. V. Philips 
(of Holland), key developer of the Magna- 
vox disc player, is working on a disc re- 
corder, too, as are others. A big advantage 
of such machines, if introduced for home 
use, is that blank discs can be stamped out 
for pennies, compared with costly video- 
tape cassettes. 


HORIZONTAL-SCAN 
ELECTRODES 


ELECTRODES 


Quick looks 


© Boosted color fidelity in TV pictures 
may be here soon as set manufacturers 
adopt newly patented circuits from Quad- 
ricolor Technology (Great Neck, N.Y.). In- 
ventor Donald Richman, who helped de- 
vise the compatible black-and-white/color 
TV system used in the U.S. and Japan, 
says his circuits dramatically improve pic- 
ture quality by correcting components of 
the red, green, and blue color signals. 

9 High Сот, a noise-suppression sys- 
tem pushed by Telefunken GmbH, should 
be turning up in hi-fi components. Over а 
dozen U.S. audio firms and many other 
foreign companies have received High 
Com licenses from Telefunken. The sig- 
nal-processing technique works some- 
thing like Dolby, but delivers 20 dB in- 
stead of 10 dB noise suppression. It also 
works on the entire audio spectrum in- 
stead of only high (tape-hiss) frequencies 
like Dolby B. 

ө Buyers in Japan can pick up a $1500 
Hitachi color TV receiver that displays a 
second color TV picture within the main 
picture. Most sets with this feature display 
a black-and-white secondary picture. Dig- 
ital memory circuits make it possible to 


shift the smaller picture around, or freeze 
the main picture electronically. Officials at 
RCA Laboratories said recently that low- 
cost microcircuits in future TV's will rou- 
tinely convert off-the-air signals into a dig- 
ital format for image enhancement or 
more complex manipulation of home- 
screen images. 

€ The Communications Satellite Corp. 
(Comsat) wants to develop a satellite-to- 
home TV service, supplementing com- 
mercial programs with perhaps six addi- 
tional channels. A recent FCC study says 
that by 1990 satellite broadcasts to small 
home antennas will be commonplace. 


Discs: 45-rpm LP's, magnetics 


Disco fanciers may be familiar with the 
wider dynamic music range on 12-inch LP 
discs cut for 45-rpm play instead of 33%. 
How about classical music on 45-rpm 
LP's? One of Angel's 45 Sonics Series | 
tried recently (SS-45011, made by Capitol 
Records Inc.) had perceptibly better high- 
level peaks and frequency response, but 
an appalling amount of low-level noise. 
The noise might have been caused by 
poor-quality plastic or the cutting itself, 
rather than the souped-up speed. But 
discs in this series don't have a disco beat 
masking background noise, so a test be- 
fore you buy is in order. 

Hi-fi discs with noiseless super-fidelity 
music stored as digital pulse-code-modu- 
lation signals [PS, March '78] may be 
years off. But l've been listening to a 
closely related form of music played from 
5%-inch magnetic discs that store di I 
data for an Apple Il computer. ALF Prod- 
ucts Inc. (1448 Estes, Denver, Colo. 80215) 
makes a plug-in music-synthesizer board 
for the Apple. A computer-graphics dis- 
play for the board (photo) lets you create 
or copy music:by shifting symbols around 
on a TV screen with game paddles, stor- 
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ing data in memory. (I'll describe the hard- 
ware, plus a plug-in standard organ key- 
board, in a future issue.) 

How was the music from some ALF 
discs? It sounds something like а harpsi- 
cord, and is delightfully noise-free. Music 
selections, run as computer programs 
loaded from three discs, ranged from 
brief classical works and Christmas and 
other popular songs to clever pieces de- 
vised by ALF's software experts. 

| piped the computer's video into my 
projection TV and watched colored 
squares appear and disappear for each 
note and part. | ran two boards, each gen- 
erating three parts. Other firms are intro- 
ducing similar boards that can generate 
still more realistically synthesized 
sounds. us 


The dimos rt 
* im low. tar faste 


FILTER 9 mg, "tar", 0.8 mq. nicotine? 
av. per cigarette by FIC method.» 
MENTHOL 11 mq. "tar". 0.8 та. mcotine. 
s FILTER 100's. 12 mq. “tar”, 0.9 mq 


## nicotine, av. per cigarette. FIC Report DE 
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Treat yourself like company. 


Seagram's VO. 
The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 
Canadian whisky. A blend of Canada's finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N.Y.C. 


PS| Whats News 


For many years, Jan Norbye was auto edi- 
tor of PoPULAR Science. Five years ago he 
decided to return to his native Europe and 
report on the automotive scene from 
there. Over the years, his well-developed 
network of contacts in the European auto- 
motive world has produced a number of 
exclusive stories, including the article on 
the Jarret rectilinear engine last month. 

Now, Jan has uncovered yet another 
exclusive. The giant Volkswagen compa- 
ny, known for its innovative approach to 
automotive design, has been quietly rede- 
signing the automobile to take into ac- 
count today's reality: a world progres- 
sively shorter of fuel. 

The car, called the VW 2000, presum- 
ably depicts what VW thinks cars will look 
like by the turn of the century and contains 
many original features. While the basic 
vehicle is about the size of a Rabbit, it 
should be far lighter and will incorporate 
advanced aerodynamic modeling to cut 
down on drag. It also contains radically 
different construction features. But per- 
haps its most striking feature is a novel 
two-clutch flywheel transmission. With 
this arrangement, the engine stops when 
you lift your foot from the gas. At the 
same time, the engine is disconnected 
from the drive shaft. When you press on 
the accelerator, the proper clutches are 
automatically engaged, the spinning fly- 
wheel starts the engine, and you're accel- 
erating in one-tenth of a second. 

While VW is implying that a car contain- 
ing all of the advanced features of the ve- 
hicle now under study would not be on 
the road for 20 years, I’m betting that im- 
portant elements will start appearing long 
before that. Advanced aerodynamic de- 
sign, for example, is already becoming 
more important [PS, Nov. '79], light- 
weight materials are receiving more study 
[PS, April '79], and many companies in- 
cluding American car makers are looking 
into automatic stop-start systems, since 
it's obvious they can save a lot of gas in 
stop-and-go driving. 

While the VW 2000 design is simply a 
series of advanced concepts that will 
probably never appear exactly as they are 
now conceived in a single car, it is never- 
theless an important step toward the ulti- 
mate development ofthe car of the future. 
We thought it important enough to put on 
our cover, and commissioned artist Pierre 
Mion to do the painting. Jan's story starts 
on page 76. 


Stop-start: another approach 


You may remember that just one year ago 
last month we reported on three car com- 
puters in our cover story. One was made 
by Zemco, Inc. A few months after that 
Zemco called with the news that it had 
developed another item: an add-on stop- 
go device. In this issue you'll find Paul Bo- 
lon's report on the Fuel Saver, written af- 
ter using it in New York traffic. 

As this issue went to press, we heard 
that the California Air Resources Board 
had concluded its tests on Zemco's de- 
vice. The resul nine percent improve- 
ment in mpg in the EPA urban driving cy- 
cle. Emissions were also lower than in the 
base-line test. The CARB results consti- 
tute official approval for use of the device 
in California and can be used in promo- 
tional material by the company. 


Fuel-cell progress 


Aboüt the time you read this, the nation's 
first fuel cells destined to go into actual 
operation in a power plant are scheduled 
to be installed in Consolidated Edison's 
East River Generating Station in New York 
City. By early next year, they will be 
pumping almost five megawatts of elec- 
tricity into the city's power grid. 

Fuel cells are essentially batteries that 
convert chemical energy into electrical 
energy [PS, March ‘77]. They differ from 
regular batteries in that fuel can be fed in 
continuously so they can operate indefi- 
nitely. Fuel cells operating on hydrogen 
and oxygen generated electricity for the 
Apollo flights to the moon. The units that 
will soon be operating in New York use 
methane or naphtha. 

Fuel cells are attractive because they 
produce little or no air pollution, have no 
moving parts, make no noise, and could 
be put to work quickly where needed. A 
plant could be built in perhaps two years, 
for example, instead of eight to 12 as with 
more conventional power plants. But the 
overwhelming reason work continues on 
fuel cells is that they promise to convert 
the potential energy in fuel to electricity 
with an efficiency of up to about 55 per- 
cent, instead of the 32 percent or so of 
conventional steam plants. 

The cells going into the New York sta- 
tion, built by United Technologies, are of 
the phosphoric acid electrolyte type. 
They'll be only about 37 percent efficient, 


but will give engineers the operating data 
they need for the future. Another type that 
operates at higher temperatures and pres- 
sures and uses a molten carbonate elec- 
trolyte could give higher efficiencies, but 
needs more development. 


Briefly noted 


* Sandia Lab is testing а new steam 
generator designed to recover heavy 
crudes [PS, Dec. '79] from depths too 
deep to be practical by current methods. 
Today, crude oil too viscous to flow can be 
heated by steam piped down from the 
surface. The heated oil is thinner and can 
be pumped out of holes surrounding the 
steam-injection hole. The technique can't 
be used at depths greater than about 3000 
feet, because the steam cools too much 
on the way down. The new generator 
works at the bottom of the hole, with pro- 
pane and high-pressure air pumped down 
to it. Thus it can work at any depth. It also 
uses less fuel, since the steam is delivered 
at full temperature and doesn't have a 
chance to cool off on the way down. 

© Union Oil has announced that the 
first commercial-sized plant designed to 
extract oil from shale will be under con- 
struction soon. The project in western Col- 
orado will initially produce 10,000 barrels 
of oil a day. 

Ф Want to guess what the latest short- 
age concerns? NASA says it's 
communications satellites. By the 
1982-83 period, the space agency pre- 
dicts, we'll have about 200 transponders 
in orbit. A transponder is the receiver- 
transmitter that relays a signal to its des- 
tination. A Western Union study predicts 
that by the year 2000 we'll need 2000 tran- 
sponders in space, enough to handle 25 
percent of all long-distance voice 
communications and 50 percent of all 
data and video traffic. The problem: With 
the Space Shuttle running behind sched- 
ule, there may not be enough launch ca- 
pacity to get that many transponders in 
orbit in time. 


Üvé __ 


Editor-in-Chief 
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Smart new 
etectors 


probe and identify 
hidden material 


Weak electric and 
magnetic fields spot guns, 
dope, and explosives 


By LEE GREATHOUSE 
DRAWINGS BY BUONOCORE STUDIOS 


Bill Gregory, a physics professor at 
Georgetown University in Washing- 
ton, D.C., slipped a letter-size enve- 
lope into a slot of a three-foot-wide, 
foot-high box. Nothing happened. Se- 
curity agents from the U.S. Air Force, 
CIA, and Secret Service watched 
closely. 

Gregory picked up another enve- 
lope and placed it in the slot. Yellow 
panel lights snapped on. А buzzer 
sounded a warning. The first envelope 
contained a thin bundle of cut paper; 
the second, a strip of plastic explosive 
and a deactuated detonator. 

The government agents were look- 
ing at a new breed of letter-bomb de- 
tector. These supersensitive ma- 
chines probe packages with electric 
and magnetic fields at audio frequen- 
cies and harmless levels of a millionth 
or billionth of a watt. The detectors 
measure the unique “signatures” of 
objects from their electrical proper- 
ties. By comparing the results with 
previous measurements stored in an 
electronic memory, the detectors can 
distinguish between different types of 
explosives, concealed narcotics, and 
even identify the make and caliber of 
a hidden gun. 

But the principles involved extend 
beyond the security field. Other areas 
where the techniques might be used: 

* Machines that would see inside 
the human body to pinpoint cancer tu- 
mors without hazardous X-rays. 

© Metal detectors to aid in the 
identification of scrap metal or to 
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Walk-through detector can spot lead 
(nonmagnetic) to prevent smuggling of 
material from nuclear plants. 


help in the location of buried ore. 

* Quality control of welds, alloy 
content, or carbon-filament epoxy— 
the supertough steel substitute. 


Molecule sniffers 


Bomb detectors and other devices 
employing this relatively new tech- 
nology are being developed and mar- 
keted by Detection Systems Technolo- 
gy (DST) of Merrifield, Va., through a 
Georgetown University program 
aimed at putting research studies to 
practical use. Gregory, on temporary 
leave from Georgetown to serve as 
DST's technical director, explained 
that the new detectors have advan- 


Package tester built for United States In- 
formation Agency probes case for pipe 
and battery indicating a bomb. 


tages in simplicity, speed, and cost 
over other methods of detecting hid- 
den objects. 

X-rays, for example, require a cost- 
ly high-voltage tube, plus an operator 
to interpret the picture. Mass screen- 
ing of people at airports isn't possible 
because of the health hazards of X- 
rays. Also, bombs can be built with X- 
ray-triggered detonators. So-called 
"sniffers" that use gas spectroscopy to 
detect molecules of substances in the 
air have been used successfully by the 
U.S. Custom Service. But these de- 
vices have a high false-alarm rate, 
and don't work on metals. 

Metal detectors now used in air- 


ports cannot distinguish between 
types of metals, and guns made of 
some metals can slip right past. 


Resistance peaks 


Groundwork for the new detectors 
began in the mid-1960's with Grego- 
ry's graduate studies. He was re- 
searching superconductivity, the phe- 
nomenon exhibited by some metals 
chilled to almost absolute zero that 
makes their resistance to electrical 
current disappear. The transition to 
superconductivity may occur over a 
very small temperature range—a mil- 
lionth of a degree. "We had to have a 
very sensitive technique to see that," 
Gregory said. 

Into the picture came an instru- 
ment called the phase-sensitive detec- 
tor (PSD), also called a lock-in ampli- 
fier. It was being used to study the 
tiny signals generated in nuclear- 
magnetic-resonance research [PS, 
Dec. '77]. "We got our hands on 


Telltale peaks identify weapons 
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Peaks in curves represent types and amounts of metal in two 
handguns. Vertical axes in graphs indicate resistance of a detec- 
tor coil. Handguns within this coil alter its resistance as a range of 


one of the first ones," Gregory said. 

To see the transition to supercon- 
ductivity, a pair of metal coils is 
placed around the sample. An oscilla- 
tor signal driving one coil induces a 
voltage in the second through mutual 
inductance. PSD's can lock in on the 
drive signal to eliminate signal noise 
and help pinpoint just when supercon- 
ductivity causes a sharp drop in mutu- 
al inductance. 

The PSD had a special switch on it 
that enabled Gregory to examine the 
resistance of the detector coil. But the 
Switch produced puzzling results. 
"There was a [resistance] peak," says 
Gregory. "We really didn't know what 
it meant." Gregory and his co-workers 
tried a piece of copper, a nonsuper- 
conductor, in the setup. The peak ap- 
peared anyway. 

"We decided this had nothing to do 
with  superconductivity," Gregory 
said. The researchers turned to refer- 
ence books for an answer, and they 
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Weak electric and magnetic fields from 
this detector probe letters to sense the 
electrical properties of the contents. Ex- 
plosives will trigger alarm. 


found it in the pioneering equations 
on electromagnetics by James Max- 
well. "They predicted a peak, and the 
peak occurs exactly where it's sup- 
posed to be," Gregory said. The peak 
inthe detector coil's resistance is asso- 
ciated with the size and physical prop- 
erties of the metal sample within it, 
he explained. 

That explanation of a laboratory cu- 
riosity might have gone unused but 
for an oil-rich Persian Gulf emirate 
and its worried sheik. "The sheik 
wanted a good metal detector," Greg- 
ory said. "It had to be a pretty good one 
because it was not considered honor- 
able to search people." He wanted a 
detector that could distinguish a cere- 
monial sword from a hidden weapon. 

Although the Georgetown physicist 
could not solve the sheik's problem at 
the time, it set him thinking how the 
lab discovery could be applied to metal 
detectors. It was now the early 1970's, 
when minicomputers were becoming 
popular. "We just happened to stum- 
ble upon this just at the point in time 
when computing capability was be- 
coming available cheap," said Grego- 
ry. The computers provide one means 
of analyzing changes in detector-coil 
resistance at various frequencies; 
these changes can also be plotted (see 
graphs). 

The resistance for any given piece of 
metal (say, a one-inch cube of alumi- 
num) reaches a peak and then tapers 
off. If several pieces of metal are 
placed in a detector coil, each will reg- 
ister its own peak. And since a gun is 
just several pieces of metal, it creates 
a collection of resistivity peaks as its 
“signature.” The signature of an ob- 
ject can be stored in an electronic 

Continued 


TITAN .25-CALIBER AUTOMATIC 
WITH BELT BUCKLE, 
LIGHTER AND COINS 
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coil frequencies (horizontal axis) electromagnetically induce 
eddy currents in the weapons. Unique signature of Titan (right) is 
still detectable with added metal objects. 
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CAPACITANCE 


Letter-bomb detector has a series of 
LED's and phototransistors to register po- 
sition of letters (timers) and their height. 
Capacitance plates are used to check for 


HEIGHT 


higher dielectric properties of explosives; 
coil helps detect metal detonators. Letter 
is also weighed (hinge) to help detect ex- 
plosive devices. 
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Dielectric constant 
of two explosives 
(plasticized PETN 
and Compound C) 
registers a higher 
capacitance over a 
range of frequen- 
cies when passed 
through plates of 
bomb detector. 
Similar amounts of 
harmless plastic 
have lower capaci- 
tance, and detector 
will not trigger an 
alarm. 


, 
102 Hz 


kHz 


memory, and circuits will trigger an 
alarm if a matching signature is ever 
detected again. 

"We can tell you the make and the 
model," says Gregory, if a metal detec- 
tor senses a gun in a piece of luggage. 
А large walk-through detector built 
for Sandia Laboratories was able to 
identify small amounts of lead that 
might be used to smuggle material 
from nuclear facilities. 


56 | POPULAR SCIENCE 


During the mid-1970's, terrorist 
bombings were becoming a serious 
threat. After the 1975 bombing at 
New York's La Guardia airport, Greg- 
ory was asked if the detectors could 
identify the small amounts of metal 
associated with bombs. There wasn't 
enough metal to detect bombs consis- 
tently, but Gregory and his colleagues 
devised a technique to detect the ex- 
plosive material instead. 


They substituted metal plates for 
coils and used a very similar frequen- 
cy-sweep technique with voltages. 
Data on the electrical properties of ex- 
plosives predicted what the signa- 
tures would be if the explosive became 
the dielectric (insulating) material 
between the plates of a capacitor. And 
sure enough, the signature was 
present. Changes in capacitance at 
different frequencies trace character- 
istic curves of explosive materials. 
The curves are not so distinctive as 
those from metals, but can identify 
the material examined. 


Hidden bombs 


In some cases, such as a letter-bomb 
detector, the two systems are com- 
bined. Letter bombs usually require a 
detonator, such as a blasting cap and 
tiny battery. The metal detector adds 
information that helps confirm the le- 
thal contents of a letter. 

Federal and state agencies as well 
as foreign governments are keenly in- 
terested. A security official for one 
federal agency told me that, in a year 
of testing, one of the new-breed detec- 
tors missed none of the 20 different 
sample bombs put through it. The de- 
tector yielded only one false alarm. 

The U.S. Custom Service has found 
a different application. "Our primary 
interest is narcotics,” says John 
Schoolmeester, chief of its engineer- 
ing branch. The devices used to sense 
explosives were effective and had a 
"very acceptable" false-alarm rate af- 
ter they were put to work trying to 
detect cocaine, hashish, and Mexican- 
brown and white heroin, he said. 

Techniques used to check millions 
of pieces of incoming mail at places 
such as New York's JFK airport aren't. 
very effective. The ability of trained 
dogs to scent suspect substances fades 
after only an hour. Inspectors find 
that feeling incoming envelopes is 
more effective, but both techniques 
are very slow. "This is a gigantic step 
forward," says Schoolmeester on the 
possibility of using the detector. 

The Georgetown physicists are de- 
vising and conceiving new applica- 
tions, too. Experiments show the di- 
electric technique can check printed 
circuit boards in production; metal de- 
tection may be applied to nondestruc- 
tive testing of weld seams. A super- 
cooled detection coil might look for ore 
half a mile underground. The harm- 
less fields from a detector might also 
be applied to computerized scanners 
to create images of thin "slices" of the 
body for detecting abnormal tissue— 
similar to X-ray CAT scanners, but 
without the dangerous radiation. 
What began as a puzzling peak in a 
lab instrument may eventually turn 
into an important tool. 


From a slide? 


From a color neg? 


Is there an answer? PS 
took hundreds of pictures 
to test the two systems 


By EVERETT H. ORTNER 
PHOTOS BY JOHN KEATING 


If color-negative film is so good, why 
do most professional photographers 
shoot transparency film—slides, in 
the case of 35-mm photography? 
Even, often, when they want prints? 

"Becaüse," said the man from East- 
man Kodak, "pros want to see a first- 
generation color picture rather than 
one that is a step away from the orig- 
inal subject, as a print is. Myself, I 
shoot Kodacolor—but then, I give 
most of my prints away." 

"Because," said the man from Agfa- 
Gevaert, "pros often shoot for publica- 
tion, and engravers like to make their 
color separations from transparen- 
cies. Also, with a transparency, the 
pro can accurately judge the color, 
sharpness, and graininess of the pic- 
ture. How many people can judge a 
color negative? Still, in my opinion, 
the amateur gets a better print with 
negative film than he would with 
transparency film." 

"Because," said the man from Fuji 
Photo Film USA, "pros need transpar- 
encies for color separations. Myself, I 
usually shoot Fujicolor because I get a 
sharper image in my prints." 

We had set out to determine not 
whether transparency  film—slide 
film—produces better pictures than 
color-negative film, but whether one 
of them would produce better prints 
for the amateur 35-mm photographer. 
Not the kind of prints you'd get from 
an expensive custom lab, but the kind 
you'd expect from a local camera store. 

We started with prejudices. PS staff 


photographer John Keating and I are 
slide addicts. We had a notion that 
we'd get better prints from slides be- 
cause, we thought: (1) with a color 
slide in hand, we (and the processing 
lab) should be better able to judge the 
quality of a print made from it than 
we could with a print from a color neg- 
ative; and (2) that inherently, in 
large-scale commercial processing, 
transparency film was superior in col- 
or accuracy, sharpness, graininess. 


Choosing the films 

For our tests, we selected six films: 
four slide films (Kodachrome 64, Ek- 
tachrome 64, Agfachrome 64, and 
Fujichrome 100) and two color-nega- 
tive films (Kodacolor II and Fujicolor 
F-2 100). We selected these as the 
most representative of the fine-grain 
medium-speed films from which one 
could expect the best pictures. There 
are, of course, other films we could 
have chosen, but we were not pitting 
film against film but system against 
system. 


Color, sharpness, and graininess 
were the characteristics examined 
by PS jury in judging how success- 
ful the prints were. But cropping 
of pictures was a factor, too. 


We decided to try our films on three 
kinds of pictures that would typify the 
kinds of pictures most people take: an 
outdoor picture with a person in it, a 
Scenic view, and, using electronic 
flash, an indoor family portrait. 

All film processing was done by ei- 
ther the film manufacturer's own labs 
(Kodak) or by authorized labs (Agfa 
and Fuji). The prints were all made by 
a commercial processor. We also had a 
number of prints made—very expen- 
sively—by two custom labs to see what 
effect spreading extra money around 
would have. We'll get to that later. 

The results are shown on the follow- 
ing two pages. Bear in mind that 
you're looking at pictures that have 
gone through two further processes 
since the prints were made: a color 
"assembly," in which all the prints are 
optically filtered and photographed to 
create one large piece of film of exact- 
ly the size in which they appear in the 
magazine; and the actual offset print- 
ing process. 

Continued 
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KODACHROME 64 


A number of interesting phenome- 
na appeared during the course of our 
project. Cropping, for example. In tak- 
ing the pictures, photographer John 
Keating had set his camera on a tri- 
pod and had shot the identical scene 
with each film. Although our print 
size—3'%-by-five inches—was very 
close in proportions to the 24-by-36 
mm of the original film frame, all the 
prints were cropped to some degree. 
The dockside scenes show the greatest 
extremes; in the Agfachrome and 
Fujichrome photos the lifeboat is 
clearly inside the picture. In the other 
pictures it is cut almost in half. Yet all 
prints were made by the same lab. In 
the flash photos, the labs have some- 
times chopped off the top of PS Senior 
Editor Bill Hawkins’ head, and other 
times cut off the little Hawkinses’ 
feet. Why? 

A Kodak spokesman gave us part of 
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EKTACHROME 64 


How they compared: Although the Kodachrome 64 slides were 
excellent, the prints suffered from reddishness. PS Senior Editor 
Richard Stepler is kneeling on sand redder than that in the slide; 
and, at bottom, the picture of Senior Editor Bill Hawkins' family 
lacks contrast. Ektachrome 64 slides have also been reddened in 


the answer: The system is set up for 
the production of prints taken by cam- 
eras with different optical character- 
istics. But all cameras have one prop- 
erty in common: Their pictures are 
sharper in the center than on the 
edges. Thus, a print that cuts out the 
edges will be sharper than one that 
reproduces the whole slide or nega- 
tive in the print. 


Helping the amateur 

Also, amateurs tend to get farther 
back from their subjects than pros do. 
By cropping out the edges, the print 
maker usually omits unnecessary 
background and comes closer to the 
picture the photographer really had in 
mind. 

Also, the film in a slide is not flat. It 
tends to bulge out slightly from its 
mount; in profile, it would look a little 
like a pillow. By using a mask, the lab 


AGFACHROME 64 


transition to prints. Seaport print lacks sharpness. Hawkins pic- 
ture is cold and lacks contrast—but is close to slide. Agfachrome 
64 prints are all warmer (redder) than original slides, which were 
already somewhat reddish, and show some graininess (as did 
slides). Skin tones and sharpness are both good. Fujichrome 100 


diminishes the area of unsharpness in 
the print. 

And finally, the viewfinders in most 
35-mm cameras are designed to de- 
ceive you. They don't show the full 
Scene the camera is actually recording 
on the film; typically they show 90- 
odd percent. One reason for that, with 
slide film, is that part of the scene 
ends up under the mount. In effect, 
thus, the viewfinder is showing you 
the usable part of the scene. By crop- 
ping, the print maker is probably de- 
livering the picture you saw in your 
viewfinder, as you would actually pre- 
fer it. 

The system, designed primarily for 
the amateur photographer, was de- 
structive of our photographer's inten- 
tions. As a professional, he shoots 
tightly, filling the frame. The view- 
finder of the camera he used for our 
pictures, a Nikon F, shows the full 
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FUJICHROME 100 


scene recorded on the film. Because of 
the cropping, however, some of each 
Scene never appeared on our prints. 

We looked, also, for three other 
qualities in our prints. 

© Sharpness. Unexpectedly, print 
sharpness turned out to be a problem. 
While all of our slides and negatives 
were beautifully sharp, the prints var- 
ied widely. Even the most expensive 
automatic-focusing enlargers need pe- 
riodic refocusing; in some cases, obvi- 
ously, the enlargers that made our 
prints needed attention. Here, howev- 
er, expensive custom prints shone; all 
were critically sharp. 

* Color accuracy. Somewhat to our 
surprise, the factor of slide or negative 
film seemed to make little difference. 
Each film had its own color character- 
istics, and these tended to come 
through in the prints. The two Kodak 
slide films were clearly cool—tending 


KODACOLOR II 


prints are all excessively reddish, adding to existing reddish 
tinge of slides. Note pinkish buildings and red water in seaport 
picture. Skin tones are on reddish side. Kodacolor Il prints (from 
negative) have excellent skin tones (PS jury considered them the 
best skin tones) with very good color balance and contrast, but 


toward blue. Fujichrome and Fujico- 
lor were warmer, with a slight yellow- 
ish coloration. Agfachrome tended 
very slightly toward the magenta. In 
general, the prints tended to intensify 
the warm characteristics, giving hu- 
man subjects healthily pink cheeks, 
and turning buildings red. 

* Graininess. Even though the im- 
age in a color photograph is formed by 
dyes, the dye image is based on a grain 
structure formed originally by silver 
halide crystals. Our prints exhibited 
varying degrees of graininess. 


And the conclusions 

What were our conclusions in the 
negative vs. slide controversy? In gen- 
eral, neither type of film proved supe- 
rior to the other as a base for prints. 
Color was quite good in both. In mak- 
ing the prints, the labs cropped both 
as mercilessly (or kindly, depending 


FUJICOLOR F-2 100 


varying sharpness (not all Kodacolor prints were as sharp as 
these). Fujicolor F-2 100 prints exhibit unfortunate cropping and 
frequently unsharpness. But skin tones were very pleasant, 
though slightly on the warm side. The yellows were good, and 
the family portrait pictures were considered very pleasing. 


on your viewpoint). And general qual- 
ity seemed to depend more on the com- 
petence and quality standards of the 
lab than on the kind of film they were 
printing from. Although commercial 
prints compared very well with our 
expensive custom prints in color qual- 
ity, in all other respects the custom 
prints excelled. 

Our advice would be this: Select the 
film family you like best for color and 
graininess—and the ultimate need 
you have, whether slides or prints. In- 
spect your prints carefully, and don't 
assume, if they are poor, that it is your 
fault. Ask to have them remade. 

And last: Between slides and prints, 
it is no contest. The fine grain and 
subtlety of color and contrast possible 
with a good slide are far superior to 
anything possible with a print. If you 
really like color pictures, it's hard to 
beat a good slide. йз] 
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Optical vs mechanical: 
the coming battle of the 


video-disc 
players 


Several incompatible disc 
machines will tease the 
eager buyer next year 


By JOHN FREE 


If you're confused by ads citing advan- 
tages of one video-tape machine over 
an incompatible competitor, brace 
yourself. More befuddlement is brew- 
ing. Early next year, makers of two— 
and perhaps three—mutually incom- 
patible video-disc players will each be 


shouting the virtues of their products 
while cleverly knocking the others. 
Battle lines between two differing 
disc technologies took shape in the 
early 1970's with demonstrations of 
early lab prototypes. Despite attempts 
at standardization, the lines hardened 
for two types of disc players: Optical, 
involving touchless disc playback 
with a laser beam, and mechanical 
systems, requiring contact between 
the disc and pickup stylus. 
Proponents of the mechanical sys- 
tems point out the basic simplicity of 


their approach and its low costs for 
mass marketing. Those favoring opti- 
cal systems stress the no-wear advan- 
tages of laser-beam playback. (Lasers 
last over 10,000 hours.) Proponents of 
the optical route also say that mass 
production of optics and a switch to 
solid-state lasers will cut prices. 

Pictures I've seen from the newest 
Pioneer, Magnavox, and RCA players 
are all amazingly detailed and noise- 
free. What follows should help delin- 
eate the differences between these 
players. 


Optical machines: laser playback 


SECTIONAL 
VIEW 


Feature-packed $749 
Pioneer machine has an op- 
tional $50 remote control. Player 
accepts a plug-in option for future 
digital audio discs. 
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Two optical video-disc players, made by Japan's Universal 
Pioneer Corp. and by Magnavox here, are being test-mar- 
keted in a limited number of cities. Magnavox plans na- 
tionwide sales this year, Pioneer next year. The machines 
play compatible 12-inch discs by bouncing a focused laser 
beam from a spiral track of microscopic pits etched on the 
disc's reflective surface. A clear plastic coating makes the 
disc immune to dust and smudges from handling. Two 
types of discs are sold: Those with a half hour per side of 
programming play at 1800 rpm. Player controls enable you 
to freeze a TV picture, quickly scan a disc, play forward and 
reverse slow motion, or pick a specific TV frame by dis- 
playing its number on the screen. Pioneer's VP-1000 play- 
er and remote control have a numbered key pad for direct 
frame-number selection; Magnavox's Magnavision re- 
quires scanning to the desired frame. Hour-per-side discs 
have more than one TV frame on each circular track, so 
freeze-frame and related features will not work. (Playback 
rpm gradually changes from inner to outer tracks.) Both 
players have output jacks for optional stereo hi-fi (or dual- 
language tracks). Pioneer Artists Inc. and other new soft- 
ware firms will provide a stream of stereo/video music per- 
formances. Also, movie makers plan to release films to the- 
aters and for discs almost simultaneously. Discs cost from 
$6 to $25. Both players, with minor variations, have laser- 
based optics (left) to play discs standardized by Philips and 
MCA. A beam from a laser (1) is deflected by a prism (2) 
and mirrors (3, 4) through a lens (5) onto the disc (6). Metal 
between pits flashes light back to a photodetector (7) for 
conversion to an electronic TV signal. The entire mecha- 
nism moves radially on a slide (8) linked to the electronic 
servo circuits that control its movement. 


RCA: grooved capacitance disc 


RCA's Selecta Vision video-disc player has been completely 
overhauled since it was introduced and field-tested several 
years ago [PS, Feb. '77]. The basic playback principle is 
unchanged: A stylus electrode, replaced every two or three 
years, senses the TV signal as electrical capacitance vari- 
ations in disc grooves spinning at 450 rpm. Playing time 
was boosted to one hour per 12-inch disc side by doubling 
disc grooves to just under 10,000 per inch. Home tests 
showed that dust and other groove contaminants from han- 
dling messed up pictures. So RCA's improved SelectaVi- 
sion has sealed disc "caddies." Slip the caddy into a player 
slot (photo) and the disc is loaded automatically. This con- 
tact-free, sealed-player approach sharply reduces groove 
contamination. Spiral grooves, with four TV frames per 
revolution, do not permit freeze-frame and similar features 
now. These operating features may go into future step-up 
models using electronic memories to store images. Two 
fast-search buttons, though, let you jump the stylus for- 
ward or back to quickly locate a scene visually. Also, two 
other search buttons move the tone arm and display its 
position as time on digital readouts. RCA does not plan to 
include stereo hi-fi capability on its initial model, slated for 
nationwide marketing early next year. The player's sim- 
ple construction, plus many microcircuits, should keep 
RCA's price under $500. Discs will be $15 to $20, de- 
pending on content. RCA's low-cost approach has gained 
powerful allies: Zenith and undoubtedly other TV firms 
will market or make SelectaVisions. CBS Inc. will help 
expand disc titles from 150 to 300 in the first year. Pro- 
grams from several film companies range from classics, 
musicals, current films, and how-to, to TV series such as 
Star Trek (10 episodes) and Victory at Sea (a 90-minute 
version), and Heidi and Hans Brinker for children. 


Metal-backed diamond stylus forms electronic circuit to convert 
minute capacitance variations in grooves into TV pictures. Com- 
pact, microcomputer-controlled player has viewing window. 


JVC: grooveless capacitance disc 


Victor Company of Japan (or JVC here) rolled out a disc 
system in 1978 that combines the low-cost aspects of Selec- 
taVision (above) with the operating options—freeze-frame, 
slow-motion, etc.—of optical machines. Not only that, JVC 
included options for a super-hi-fi audio disc. It calls the 
whole package its VHD/AHD system (video and audio high 
density). Matsushita, Victor's parent firm in Japan, could 
offer VHD/AHD through its Panasonic and Quasar subsid- 
iaries. An announcement about marketing is expected this 
summer. VHD/AHD hour-per-side discs are just over 10 
inches in diameter and rotate at 900 rpm. Signals are 
Stored as capacitance variations, produced by minute pits 
in the conductive plastic. The stylus rests over several spi- 
ral tracks, distributing pressure and minimizing wear. 
(Stylus life is 2000 hours, roughly 10 times RCA's.) But the 
metal stylus electrode "reads" just one information track 
and the tracking signals on either side of it. These tracking 
signals keep the styluson the right path by feeding current 
to a coil/magnet combination on the arm, which can move 
sideways. The cantilever arm can also be stretched or 
shortened instantly to correct for speed variations (time- 
base errors). Signals sent to coils can be used to make the 
stylus replay one frame continuously, move ahead or back 
at slow speed, etc. JVC has also demonstrated an optional 
random-access unit with a wireless remote control for the 
main VHD/AHD player. It has memories and numbered 
key pads for preprogrammed display of selected TV frames. 
Another plug-in option unscrambles digitally coded audio 
discs that have a dynamic range over 90 dB and other 
super-fidelity specifications. At this writing, JVC has not 
revealed video software sources needed to sell its system 
successfully. Europe's Thorn-EMI Ltd., though, has agreed 
to produce both players and software. [н] 
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Prototype player has slot for loading discs from JVC's sealed 
caddies. The stylus, which can be electromechanically maneu- 
vered, wears down along its entire length for long life. 
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Sun- 
powered 
planes 


test-fly on 
two continents 


POPULAR SCIENCE 


Newest aircraft fuel: not 
moonshine. Sunshine 


By BEN KOCIVAR 


The first flight was really just a hop— 
the plane covered as much ground as a 
quarterback does making two first 
downs. The record flight distance is 
just over a kilometer at a top speed of 
78 km/h. Hardly impressive stats. Yet 
these faltering flights of the first man- 
carrying solar-powered aircraft may 
be as significant as the Wright broth- 
ers’ first trials. 

The two solar-powered planes 
shown here were developed by a 
British and an American entrepre- 
neur working independently of each 
other. Though their designs differ, 
both planes are basically proof-of-con- 
cept prototypes. Before taking wing 
for a brief flight, each must sit in the 
sun for a couple of hours, charging up 
batteries. But the inventors’ goal is 
sustained solar-powered flight. And 
each thinks the goal is attainable if 
more efficient, lighter, and cheaper 
components can be developed. 

Each ultralight plane has essential- 
ly the same propulsion system: small 
electric motors, powered by onboard 
batteries that are charged by wing- 
mounted solar photovoltaic cells. 

“We need cheaper solar cells,” says 
Britain’s Fred To, who spent $35,000 
to build Solar One. On Dec. 19, 1978, 
his plane made the first solar-powered 
flight, a short, 18-m dash over La- 
sham airfield outside London. 

The plane’s 21-m wingspan was de- 


Solar biplane (above left) takes off. Its 
one-meter pusher prop is spun by a three- 
hp electric motor. Solar cells on wings 
(left) produce 350 watts at 30 V. 


signed for about 20 sq. meters of solar 
cells, but the British team could afford 
to install only 3% sq. meters—750 
cells in all. This array takes up to two 
hours to fully charge the craft’s 25 
amp-hr. nicad power pack. The 
charged batteries store enough en- 
ergy for about eight minutes of climb- 
ing and a few minutes of cruising. 

At press time, the 104-kg craft’s 
longest recorded flight, made on June 
13, 1979, was 1.1 km at a maximum 
altitude of 24 m. 

"With the full complement of solar 
cells, Solar One could have cruised 
continuously under sunshine," says 
developer To. 

More test flights are planned, while 
To and his group raise funds for the 
next phase. "With the possibility of a 
full complement of cells, we hope that 
Solar One will be able to make a Par- 
is-to-London flight," says To. "This 
would stretch the craft's performance 
to almost its design limits," he adds. 

Californian Larry Mauro also says 
that more solar cells would improve 
the efficiency of his 57-kg craft. Solar 
Riser is a hang glider fitted with 500 
solar cells, a small electric motor, and 
a Hughes 500 helicopter battery. The 
craft's first flight, on April 29, 1979, 
covered 0.8 km at altitudes of 12 m. 

Solar Riser's nine-meter wingspan 
could hold twice as many solar cells, 
says Mauro. The present array takes 
about an hour to charge the battery 
for a three-to-five-minute flight. With 
a larger array and a lighter, more effi- 
cient battery, the craft could cruise 
continuously under power, charging 
as it flies. 

"These projected improvements may 
remain theory. At press time Mauro 
had no further plans for Solar Riser— 
the craft was on display in the Muse- 
um of the Experimental Aircraft 


Soaring on sunshine (top), the British- 
made Solar One gets power from an array 
of circular solar cells (above). Fred To, the 
craft's developer (center), displays the 
plane’s propulsion system (shown minus 


Assn. at Haines Corners, Wis. But he 
continues to market the Easy Riser 
kit for the basic glider. (For more in- 
formation, write to Mauro at 2960 
Corvin Dr., Santa Clara, Calif. 
95051.) 

By contrast, the British team has 
ambitious designs. Developer To has 
asked a British motor manufacturer 
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motor cowling). Four off-the-shelf Bosch 
permanent-magnet motors, linked by 
chain drive, produce about four hp. A 3:1 
reduction gear spins the prop at about 
1100 rpm, less as the nicads run down. 


to design a lighter, more efficient DC 
motor for the plane. And the team is 
studying plans for a two-seater pro- 
duction version. It would cruise at 
around 110 km/h and have a 480-km 
range. "With the expected drop in the 
price of solar cells," says To, "such an 
aircraft might become a reality in five 
years." ui 
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two-wheelers 
economical 

all-weather 

transportation 


By RAY HILL 


A light rain is falling as you ride your 
motorcycle away from home. Thirty 
miles later you ride into the garage 
beside your office building. A line of 
cars is waiting to get in. But your bike 
is small, so you ride past the cars to 
the parking area reserved for motor- 
cycles and mopeds. 

Not having to wait and knowing 
that the parking fee is less for your 
motorcycle brings a smile to your face 
as you take the elevator up to your 


office. You put your rain gear in the 
closet, and begin the day’s work. 

If you aren’t commuting economi- 
cally and conveniently, you could be. 
Contrary to popular belief, motorcy- 
cles aren’t merely warm-weather, rec- 
reational vehicles. They can be ridden 
to work or to shopping centers safely, 
and in reasonable comfort, even in 
cold and rain. The same goes for the 
motorcycle’s smaller, slower, and less 
expensive cousins—mopeds, motor 
scooters, and small-engined two- 
wheelers without pedals. 

Oh, you say, they may be economi- 


Powered two-wheelers (left to right) are: 
Yamaha XS 11, Vespa P200E, Honda PA 
50, and Honda Express NA 50. XS 11 is 
piloted by PS staffer Ray Hill, an experi- 
enced motorcyclist. Other three ma- 
chines, however, are being ridden by, 


from left to right, PS staffers Dave Houser 
and Elaine Smay, and former PS staffer 
Laura Wessner. None of the three had any 
former motorcycle or moped experience. 
All three quickly adapted to starting and 
riding their new two-wheel vehicles. 


Honda Express is an ideal short-distance 
commuter. It’s light (about 120 Ibs. with 
a tank of gas and oil), and very easy to 
ride. Unlike a moped, it has no pedals. 
A unique system allows easy starting. 
You simply press down the start lever 
with your foot two or three times to 
“wind the starter up.” Then you pull a 
lever and the engine starts. The 49-cc 
two-stroke engine will propel the Ex- 
press at a maximum speed of about 30 
mph. The clutch is automatic, and there 
are no gears to shift. It has turn signals, 
lights, horn, and is licensable for the 
street (if licenses are required). Gas 
mileage is over 100 mpg. Ideal for short 
trips, the Honda Express NA 50 costs 
$455. A less expensive version is also 
available. 


Vespa P200E motor scooter is powered 
by a 198-cc two-stroke Vespa engine. 
The scooter alone costs $1539. Wind- 
shield and mirrors are $136. Luggage 
rack and backrest are an additional 
$112. The scooter is capable of exceed- 
ing 55 mph on a level road. When going 
up hills or traveling into a head wind, it 
may not be able to reach 55. Floor- 
boards offer extra protection against 
water splash when roads are wet. Lock- 
ing storage compartment up front is 
fairly roomy. Spare tire—unique for a 
two-wheeler—is under left rear fender. 
Removing right rear fender cover allows 
access to the engine. Engine is sprung 
weight—it moves up and down with the 
rear wheel. The Vespa is easy to ride. 
But small wheels and quick steering 
make it less stable than a motorcycle. 
Gas mileage on our test scooter was 
certainly not exceptional. A 56-mile ride 
by the author used 1.6 gallons, for an 
average of 35 mpg. The trip was a com- 
bination of 55-mph expressway driving 
and in-town stop-and-go. The engine 
had only 30 miles on it when we got it. 
A broken-in unit would probably have 
gotten better mileage. 


cal, but they're too dangerous. I don’t 
know how to ride one. Besides, I have 
to wear a suit to the office; it would get 
wrinkled and dirty. 

Not so. As ће accompanying photo- 
graphs show, modern clothing and 
equipment allow you to keep your 
clothes dry, clean, and unwrinkled— 
in any weather. 

It's true that motorcycles are inher- 
ently more dangerous than cars, be- 
cause you lack the protection of the 
car's metal body and you have only 
two wheels under you instead of four. 
But training, practice, and sensible 
riding can assure safe operation. I 
know of people in their 70's who ride 
daily without mishap. 

How cheap is it to run powered two- 
wheelers? Even the largest-displace- 
ment motorcycles are capable of 55 

Continued 
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Honda PA 50 moped gets over 70 mpg. Its 
49-cc two-stroke engine drives the ma- 
chine to a maximum speed of about 30 
mph (the maximum speed achievable by 
most mopeds). Weight is about 115 Ibs. 
with a tank of gas. As with other mopeds, 
front and rear brakes are controlled by 
handlebar levers. It costs $545. 


Metal baskets on the Honda Express al- 
low you to go grocery shopping on a ma- 
chine that gets over 100 mpg. These bas- 
kets are sold by Honda for $10.95, but 
many other aftermarket makers sell bas- 
kets for most mopeds. Baskets are also 
available that fit on the front of powered 
two-wheelers. 


Vetter Hippo Hands are like giant gloves. 
A Hippo Hand fits over each handgrip and 
is attached to the handlebars. The rider's 
gloved hands slip inside Hippo Hands to 
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Yamaha XS 11 can be used for going to work or traveling across 
the nation: XS 11 without accessories costs $3700, weighs about 
600 Ibs. with a tank of gas, and can get 55 mpg at 55 mph. Motor- 
cycle has a drive shaft instead of a chain, as do several road 
machines now. The drive shaft eliminates the oiling and adjust- 
ing necessary on chain-drive motorcycles. Like many street bikes 
today, engine has electronic ignition, which eliminates points 
adjustment and maintenance. Accessories on the XS shown here 
include a fairing (keeps wind off the upper body), lowers (to keep 
wind off the legs), saddlebags, luggage rack, and an adjustable 
backrest for a passenger. Fairing and lowers are necessary for 
cold-weather riding; they're also very useful in the rain. Wind 
and rain are deflected past the rider instead of hitting him directly 
in the body, which happens without a fairing. Prices for acces- 
sories vary. For the XS 11, the fairing, lowers, and mounting 
hardware costs about $470. Rear luggage carrier with adjustable 
backrest is about $65. And saddlebags with stylish, chrome-plat- 
ed protective bars and mounting hardware cost about $300. 


torcycles. These handsome Vetter bags 
are quickly detachable with a key, and can 
be carried as suitcases. Most bags aren't 
big enough to contain a helmet—these 
are. Bags and mounting hardware are 
about $315. You can install them yourself. 
with basic hand tools. 


mpg. Many of the smaller ones get 
over 70 mpg. And some mopeds and 
other small-engined two-wheelers get 
even better mileage. With today's ris- 
ing gas prices and shrinking dollars, a 
motorized two-wheeler might make 
economic sense for you. 


What's available 


Which machine is for you? There 
are five major motorcycle makers— 
4 Honda, Yamaha, Suzuki, Kawasaki, 

and Harley-Davidson. 

Harley makes only large-displace- 
ment motorcycles. Although they can 
get good fuel economy, they are too 
large for inexperienced riders. 

The remaining four manufactur- 


operate controls. They help protect 
against freezing cold and rain. About $42 
at motorcycle shops. For really cold 
weather, wear mittens inside the Hippos. 


ers—all Japanese—make a complete 
line of street bikes, from small to 
large. Honda’s smallest street bike is 
124 сс. Small Suzuki, Yamaha, and 
Kawasaki street bikes start at 
about 250 cc. 

А 250-cc motorcyle should maintain 
55 mph in all conditions. Smaller ma- 
chines might not be able to go up a hill 
or into a headwind at 55. If you must 
ride on expressways, bear this in 
mind. 

Mopeds—with manufacturers too 
numerous to mention—cannot exceed 
30 mph. Some cannot reach 30 mph. 
And they go still slower up hills. 
While economical, they are strictly for 
nonexpressway, short-distance com- 
muting. The same goes for the 49-cc 
machines like the Honda Express, Su- 
zuki FS 50, and Yamaha Champ, 
which have moped engines but small- 
er-diameter wheels than mopeds and 
no pedals. 

Motor scooters, such as the Vespa 
P200E, sort of fill the gap between 
mopeds and motorcycles. But because 
mileage isn’t exceptional, initial pur- 
chase price is more than an equivalent 


Rain suit, rubber boots, gloves, and a hel- 
met are musts. A wraparound helmet for 
wet-weather riding is best. It offers more 
facial protection in the event of a spill, and 
also keeps cold air and rain away from the 
face better than an open-face helmet. Gar- 
ments shown are: Bell Star Il helmet, 
$110; Dry Rider two-piece rain suit, $25; 
Totes boots, $12; Kawasaki gloves, $19. 
Rain suit is also useful as windbreaker. 


engine-size motorcycle, and handling 
and stability aren’t equal to that of a 
motorcycle, a motorcycle may be a 
more sensible buy. Honda’s CB125 
motorcycle, for example, is about 
$930. A KZ250 Kawasaki, 50 cc larger 
than the P200E scooter, is about 
$1250. The P200E is $1539. For 
mopeds and other 49-cc two-wheel- 
ers, figure on paying $450 and up. 

In general, after having ridden sev- 
eral mopeds, the Vespa P200E, and 
many motorcycles of all sizes, my own 
recommendations are these: 

For distances of up to five miles, 
where highway speeds aren't neces- 
sary, a moped works fine. For dis- 
tances up to 15 miles, a motor scooter 
is okay if you decide that's a better 
purchase than a motorcycle. For 
greater distances than this, or where 
highway speeds must be maintained, 
comfort and safety require a motorcy- 
cle of at least 250-cc displacement. 

For cold- or wet-weather riding, 
where distances of more than 10-15 
miles must be covered, you need a mo- 
torcycle large enough to accommodate 
a fairing. Windshields and small fair- 


А sweater may be all you need to keep 
warm in moderate weather. This V-neck 
Kawasaki sweater costs $15. Pants, boots, 
helmet, and gloves round out riding attire. 
As this photo illustrates, riding clothing 
has become very stylish and attractive. 
Most motorcycle shops have a complete 
line of apparel to choose from. Many of 
the garments can be worn for other kinds 
of outdoor activities. 


ings are available for smaller motor- 
cycles, but you'll get better protection 
with a full-size fairing and lowers, 
such as the Vetter Windjammer (sim- 
ilar to the fairing and lowers shown on 
the XS 11 in this article). To accom- 
modate a full-size fairing, you really 
need a motorcycle with an engine of 
650 cc or more. Many motorcycles of 
650 cc, and even bikes with larger dis- 
placement, are capable of getting 55 
mpg with the fairing in place. 

If you're handy, you may be able to 
make an acceptable fairing out of 
Plexiglas for smaller machines. I have 
seen some that seemed very effective, 
albeit a little lacking on the aesthetic 
side. 


Insuring it 


Before you buy a motorized two- 
wheeler, check out your area's licens- 
ing and insurance requirements. Be 
sure you conform to the law. 

Insurance can be much cheaper for 
two-wheelers than for cars. For exam- 
ple, I pay $37 a year for liability insur- 
ance for my 400-cc motorcycle. Often, 

(Continued on page 110] 


Snowmobile suit is ideal for cold-weather 
riding. This Kawasaki suit is lined with 6.6 
ounces of polyester fill. Jacket is $73; 
pants are $70. Kawasaki snowmobile 
boots are $35. One-piece boot shells are 
waterproof. A soft, one-piece, removable 
urethane-foam lining comes in three 
sizes—small, medium, and large. The lin- 
ing compresses to offer a soft but snug fit 
to comfortably warm all sizes of feet. 
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Over-and-under 
monorail 


— a single beam for two-way taxis 


By DAVID SCOTT 


MuNicH, West GERMANY 
Starting next year, the people of Ham- 
burg will be able to peer down on the 
city from a Cabintaxi, a personalized 
urban conveyor with a difference. It 
has small electric cars moving in both 
directions, but on a single elevated 
track. Cars run both above and below 
the slim, lofty beam. This unique 
mass-transit system was designed 
here by  Messerschmidt-Bólkow- 


Single elevated station at Hagen demon- 
stration track serves Cabintaxis on both 
levels for travel in either direction. Lower 
platform has sliding doors that open only 
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Blohm, Germany’s leader in aero- 
space and a high-technology innova- 
tor in other fields. 

There’s already a demonstration 
setup working in Hagen, in the Ruhr 
area, and by mid-1981 the Hamburg 
line will be installed by Mannesmann 
Demag, MBB's construction partner 
in the project. This will be a one-mile 
loop with three overhead stations 
linking a commuter rail station with a 
nearby business district. Nine 12-pas- 
senger driverless cabs will circulate 


when a car is waiting, and an extension 
under the car for safety. Diverging tracks 
atthis junction have no points; all switch- 
ing is done on the cars themselves. 


and stop on demand. All movement 
will be computer-controlled. The ini- 
tial installation is intended to test 
public acceptance and to prove feasi- 
bility. 

Now, let's take a ride. From the 
main rail station I take an escalator to 
the Cabintaxi level, drop a coin into a 
ticket-vending machine, and punch 
out my destination by number on a 
keyboard. A magnetically encoded 
ticket and my change drop out, and 
my departure platform appears on an 
indicator panel. 

At the platform I drop the ticket 
into a reader that flashes my demand 
to the central computer. This assigns 
the next free car to my destination, 
which is displayed on the car's side for 
identification. I step in and press a 
button to close the door. That starts 
the journey. If one or two other people 
are going to the same place, we share 
the cab. 

The computer now takes over com- 
pletely. It regulates our speed, senses 
the position of any car ahead to main- 
tain a safe headway, and holds us at 
intermediate stations only if the track 
is temporarily occupied. We're pro- 
grammed for travel to the selected 
destination by the most direct path. 
Upon arrival, the car is released for 
immediate use by other travelers. 

"Our over-and-under guideway is a 
big space-saver and  cost-cutter," 
MBB's Gert von Lieres told me. "A 
two-level guideway can fit into nar- 
row streets that couldn't accommo- 
date parallel rails, and there's less 
clutter in the streets from support col- 
umns. Construction is simplified and 
thus relatively cheap." 

Its also a quiet system; the cars 
glide at about 22 mph on rubber-tired 
wheels. And it shouldn't be affected by 
weather; the base, suspension, and 


Twelve-passenger cars are of similar 
modular construction, but have different 


guidance tracks are fully enclosed 
within the beam. “This protects them 
from snow and ice,” von Lieres said, 
“while the lateral rollers eliminate 
any risk of derailment. They allow 
tight corners—a turn radius as small 
as 100 feet—meaning greater versatil- 
ity in urban routing.” 

Electric drive is from individual on- 
board linear-induction motors (see 
"Flying Trains," PS, Aug. '79). Power 
and flat reaction rails at both levels 
are completely shielded, so there are 
no weather or safety problems. Since 
traction does not depend on wheel-to- 
track friction, gradients up to 10 per- 
cent can be handled at full speed. The 
no-contact motors are also used for 
skid-free braking, supplemented by 
mechanical wheel brakes for parking 
and emergencies. 

Switching at track junctions is done 
on the cars themselves by swiveling 
guide rollers, and is computer-auto- 
mated. There are no moving points on 
the guideway needing regular main- 
tenance or heating in winter. Cabin- 
taxis move slowly but surely. MBB 
figures average travel times will be 50 
percent shorter than by private car or 
other street vehicle in city traffic. 

Tiny three-seat cabins only 12 feet 
long are planned for flexibility and 
economy on lines where traffic varies 
widely between peak hours and slack 
periods. These might be used on an 
extended 20-mile, 38-station network 
now envisaged for Hamburg. 

The individual monorail cars could 
do a lot to speed people and reduce 
road congestion in cities. They could 
be on call around the clock. The 
scheme is heavily funded by the Ger- 
man Federal Ministry of Research 
and Technology—which makes its 
chance of success pretty good. BE) 


= . 
lengths and layouts. Modules can be built 
to carry from three to 12 passengers. 


2.5 m (8.2 ft) 


2.4 т (79 ft) 


Telescoping pier 
for crowded marinas 


Walking the plank can be delightful 
rather than deadly—if the plank is 
this telescoping gangway. Designed 
as a substitute for finger piers, the 
plank could open up overcrowded ma- 
rinas. Hinged to the floating dock, the 
gangplank bobs gently in tune with a 
moored boat, just like a finger pier. 
Unlike a finger pier, the plank has 
two space-saving, pivoting arms that 
can hug any hull (see illustration). 
Rubber rollers act as fenders when the 
arms are leashed to a boat, and a 
spring damper in the walkway pro- 
vides major cushioning action. One 
plank cradles most small boats, while 
two can moor larger or beamier craft. 
Planks with two sets of arms could be 
lashed between boats in crowded har- 
bors, suggests the inventor (Jose Pe- 
rez-Conde, 7 Places des Argonauts, 
51100 Reims, France). This arrange- 
ment would safely separate the boats 
and provide a walkway between 
them.—David Scott 
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Stop-go 
fuel saver 


Your engine goes off at 
red lights, on at green, to 
end fuel waste at idle 


By PAUL BOLON 


New York, N.Y. 
A few moments after rolling to a stop 
at a red light on Fifth Avenue and 
42nd St., my car’s engine died. Instead 
of quickly turning the ignition switch, 
I did nothing—even though it was 
rush hour. When the light turned 
green I simply tapped the gas pedal. 
The engine started and I was on my 
way home. 

For the past two weeks I've been 
driving an Audi 5000 equipped with a 
prototype of an engine stop-restart 
system made by Zemco Corp. of San 
Ramon, Calif. Zemco's experimental 
"Fuel Saver" turns the engine off 
whenever the car is stopped for two 
seconds, and restarts the engine auto- 
matically. Object: to save gas wasted 
when idling. 

In 1975, when gas was in demand 
and lines at filling stations were long, 
the Department of Energy advised 
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turning your car's engine off to save 
fuel if you had a 30-second wait. But 
now we know that you don’t have to 
wait that long to begin saving. That’s 
why auto makers and federal agencies 
are very interested in the potential of 
the restart concept. It may represent 
the next big gain in fuel economy. (See 
the VW 2000 article in this issue.) 

Tested on the 22%-minute-long 
EPA urban driving cycle, which has 
15 idle periods of five seconds or 
longer, the Fuel Saver increased mpg 
by 7.5 percent, with a significant re- 
duction in polluting emissions. It’s be- 
lieved that better results are possible 
in more congested traffic than that 
modeled by the EPA test. 

Before driving with the Fuel Saver, 
I had anticipated problems in surren- 
dering control of the car or, at least, 
annoying delays while restarting. But 
the system worked smoothly and was 
surprisingly easy to get used to. The 
two-second stop sequence is not begun 
as long as the car is even barely creep- 
ing along. Microswitches in a rubber 
pad on the gas pedal signal the system 
to restart. 

The brain of the system is in the 
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Fuel Saver consists of control module, 
gas-pedal sensor pad with microswitches 
(upper right), and a motion-sensing coil 
(on bracket, below) that picks up pulses 
from magnets on rotating drive shaft. 


dash-mounted module. It consists of 
some straightforward circuitry that 
monitors input signals from the car— 
brakes, engine coil, ignition switch— 
as well as its own internal timers and 
two sensors: the one on the gas pedal, 
and a coil that detects car motion (see 
photo). The program is somewhat 
more complex than simply stopping 
and starting the engine, however. It 
lets the engine warm up for three 
minutes and requires car movement 
before the first engine cutout. The pro- 
gram calculates the amount of fuel 
saved and displays it, and protects the 
starter motor by limiting cranking to 
10 seconds. The Fuel Saver is disen- 
gaged by just pushing a button. 

The program is being modified to 
restart the engine when the foot is 
lifted off the brake pedal. With this 
alternative, drivers who have manual 
transmissions in their cars won't have 
trouble when stopped on a steep hill; 
otherwise, the car might roll too much 
while the driver moved his foot from 
brake to gas and the engine started. 

Frequent restarting will obviously 
multiply the work of the starting sys- 
tem. Auto companies report that this 
would at least accelerate mainte- 
nance required on the cranking mo- 
tor. Zemco says that quick restarting 
of warm engines does not affect start- 
er longevity nearly so much as long 
cranking of cold engines. However, 
auto makers may be reluctant to guar- 
antee starters of cars equipped with a 
restart system. 

Moreover, before the Fuel Saver can 
be sold, the Department of Transpor- 
tation must allow bypassing the 
transmission safety lock, which pre- 
vents starting the car in gear. And it 
must pass tests of the California Air 
Resources Board and the EPA. 

Auto makers are focusing their re- 
search on alternative restart systems 
such as flywheels and other energy- 
storage concepts. In coming months, 
PS will report on these projects and 
their impact on car design. 


Smokey’s 


hot 


engines 
— why Detroit looks 


to him for help 
fuel-efficient engines 


Plasma-jet spark plugs and 
supertough silicon carbide 
parts may help save fuel 


By E. F. LINDSLEY 


Daytona ВЕАСН, FLA. 
I jumped back, startled, as Smokey 
Yunick kicked in what he calls “flame 
ignition.” Right under my nose, a 
spark plug clamped to an engine 
bracket had been quietly snicking 
healthy—but strictly ordinary—blue 
sparks across the gap. Now, suddenly, 
the plug was cracking like a .22-cali- 
ber pistol. Each crack sent a flamelike 
burst torching out an inch or more 
from the plug tip. 

This was plasma-jet ignition, simi- 
lar to what I'd seen at the University 
of California at Berkeley [PS, Sept. 
"79]. Smokey, however, had it working 
in an engine, not a test chamber. 

Smokey had clipped his handmade 
plug to the outside of the single-cylin- 
der test engine so I could see the im- 
pressive difference between conven- 
tional high voltage and flame igni- 
tion. But that was just the beginning 
of Smokey's little show. 

I watched as he snugged the same 
plug into the cylinder head and 
poured a few ounces of gasoline, diesel 
fuel, and methanol into the three 
small, individual fuel tanks that fed 
the carburetor. In the usual fuel-rat- 
ing procedure, these tanks would hold 
the gasoline to be rated, plus isooctane 
and normal heptane. In this case, Yu- 
nick was using the handy setup so he 
could switch from one fuel to another 
with the engine running. 

“Tve got all three of these set way 
lean, about 25 to one, air to fuel,” 
Smokey yelled above the noise as he 
started the engine. “None of ‘em 


on 


Smokey ponders the performance of a V6 engine running with ~ 
only three pistons. Engine is a test rig for future designs. 


would fire at all with ordinary igni- 
tion. Now, watch—I'm going to switch 
from gasoline to diesel and then to 
methanol.” He flipped the handle on 
the valve, but the engine didn’t seem 
to know it. Its steady beat went on re- 
gardless of the change of fuel. 


Multi-fuel engine 


What I'd seen was just one of Smok- 
ey Yunick's many research projects, 
aimed, in thir case, toward developing 
an engine able to burn almost any fuel 
and do it with extremely lean mix- 
tures. Later, ГЇЇ tell you about other 
experiments I saw that day: a V6 en- 
gine running powerfully on only three 
pistons; another V6 without cooling- 
water passages on one side of the 
block; and parts for Smokey's high- 
temperature—he calls it adiabatic— 
engine that he hopes will wring near- 
ly every bit of usable heat energy from 
fuel. 

Like components in a kit, these are 
all building blocks, eventually to be 
merged into Smokey's dream of small- 
er, lighter, more powerful engines 
that will use only half the present fuel 
per unit of horsepower, but won't re- 
quire highly refined high-octane or 
high-cetane fuel. No such complete 
engine exists today, but, bit by bit, 
Smokey Yunick is coming up with the 
research results he needs to build it. 

Such research is expensive. In addi- 
tion to paying for the research and 
supporting the machine shop and lab, 
Smokey has to have sources for spe- 
cial—often exotic—materials. He 
needs experimental castings from 
which to machine parts, and many 
tests call for special one-of-a-kind 
items such as turbos, blowers, pistons, 
valves, and electronic gear. Obvious- 
ly, Smokey has all of these. It's equal- 
ly obvious that they were supplied by 


Detroit car makers, major industry, 
and others willing to foot the bill. 
But why Smokey Yunick? Couldn't 
the company engineers and labs do 
the same research? Don't they have 
every resource Smokey has and more? 
TIl admit that this was a puzzle to me. 
ГЇЇ also admit that the answers I 
found to that puzzle are mine alone. 
Others, even Smokey Yunick, might 
disagree or suggest other answers. 


Black door 


All of this research goes on in Smok- 
ey's sprawling, cluttered, private ex- 
perimental shop. The ignition test I 
saw was set up just inside the locked 
black door that guards the shop. Out- 
side that door and across the parking 
ramp are all the ordinary activities of 
what Smokey describes on his street- 
front sign as "The Best Damn Garage 
in Town." Out there, everything is be- 
ing serviced, from big diesel 
18-wheelers to gravel trucks, tankers, 
and pickups. Engines and brakes are 
being rebuilt, and all of the noisy, 
busy activity of a big automotive shop 
is going on. 

But in here, even Smokey's cool, 
dark office is different from his busi- 
ness office. Instead of the racks of 
truck manufacturers' catalogs, price 
books, parts books, and business files, 
the walls are lined with textbooks. 

I studied their titles, recognizing 
many of them. Clearly, Smokey digs 
deep into thermodynamics, chemis- 
try, metallurgy, electronics, physics, 
and other topics too curious to list. 
Most of the book covers were stained 
by greasy hands. That figured. To 
know Smokey is to recognize the insa- 
tiable, driving curiosity that keeps 
him digging for answers. But all of 
Smokey's answers don't come from 

Continued 
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Two banks of same V6 block were cast so 
one side (top) has usual cored water pas- 


books. He has an absolute passion to 
call anyone, anywhere, without re- 
gard for corporate or academic posi- 
tion, if he thinks that person can fur- 
nish information he wants. 

So when I asked Smokey how he 
managed to keep up with the engi- 
neers in Detroit, his answer was as 
direct as his street-front sign. “Hell, 
I've known most of these guys for 30 or 
40 years. Гуе worked with 'em or for 
'em in racing, development contracts, 
fuel tests, you name it." He thought 
for a minute and added, "You know, if 
I was on somebody's payroll in an en- 
gineering department in Detroit, I'd 
probably hesitate before I went call- 
ing around for information from every 
Tom, Dick, and Harry. If you're in the 
car business you don't necessarily 
want other people to know what 
you're thinking about. I’m free to do 
that." 

Answers to why Smokey gets prob- 
lems tossed at him by GM, Ford, and 
others, and why they don't handle 
such problems in their own plants, 
came in bits and pieces. One of those 
pieces of the puzzle fell into place as 
we left the ignition test. 


Plasma-jet plug 


I knew Smokey had studied the en- 
gineering papers on plasma-jet igni- 
tion, and I knew he'd talked to the uni- 
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sages and other side is solid. Engine will 
test heat-resistant materials. 


versity professors and other experi- 
menters. But then, in uniquely Yu- 
nick fashion, he'd started from almost 
ground zero in electronics and de- 
signed and built the plasma-jet en- 
ergy device and spark plug I saw. 

The spark plug, like other plasma- 
jet plugs, had a cavity or recess in the 
nose about М inch in diameter and 
about % inch deep. But instead of 
steel, he used doped silicon carbide to 
make the nose both conductive and 
highly heat resistant. 

As Га seen, the little blue spark 
jumped from the center electrode to 
the cavity wall. His big, cracking 
spark, or flame, came from the elec- 
tronic device that applied 30 amps at 
about 2500 volts to the center elec- 
trode. This voltage would not jump the 
gap itself, but when a conventional 
high-voltage, low-amperage spark 
fired across the gap, it ionized the air 
in the plug cavity and the high amper- 
age came whacking across. Thus, all 
the plugs in an engine could be con- 
nected to the single high-amperage 
wire, but they'd only fire when the 
conventional, timed ignition source 
ionized the gap. In short, Smokey had 
two ignition sources: one timed high 
voltage to ionize the gap; the other, 
untimed high amperage to produce 
the flame effect. 

Smokey's ignition system was fasci- 


nating, of course, but even more fasci- 
nating to me was how Smokey had in- 
terrelated academic theory, freshly 
acquired electronic knowledge, and 
the novel characteristics of silicon car- 
bide to produce a spark system such as 
the world had never seen before. 

That was Smokey's special ingenu- 
ity at work. It's just not the kind of 
project you can assign to someone in a 
company lab and count on him to 
bridge all of the theoretical, metallur- 
gical, and electronic gaps to produce a 
result. 

Another piece of the puzzle dropped 
into place after I'd tailed Smokey's 
fast-paced stride through the maze of 
machine tools and parts shelves into 
the dynamometer room. He gestured 
toward a V6 engine mounted on the 
dyno and draped with instrumenta- 
tion wires. "See that? We've been on 
this project for only 14 days, but we've 
got it running and already know a lot 
about it. They're working on the same 
thing in Detroit, but it'll be another 
three weeks before they even get the 
drawings made." 

What Smokey was showing me ap- 
peared to be a fairly standard engine. 
It wasn't. He told me there were pis- 
tons in only three cylinders. I looked 
more carefully and spotted a large 
number of special hand-fabricated 
parts, adapters, and test components. 
I knew there were many more such 
parts inside. They'd been made in Yu- 
nick's own shop. 

My own industrial experience told 
me that getting such parts conceived, 
authorized, and dropped into a time 
slot to make design drawings, and 
then into another slot in the experi- 
mental machine shop to be built, 
would be a time-consuming affair. 
Getting it done in three weeks might 
even be a record. 


Smokey projects 

It wasn't hard to see why an auto 
executive who wanted to get a project 
moving would turn it over to Smokey. 
Smokey would make, modify, test, 


Two silicon carbide valve lifters are sam- 
ples of extremely hard, amazingly smooth 
parts made from this material. Pistons 
and other parts are on the way. 


and reject parts, run up blind alleys 
and start over, almost overnight. He 
doesn’t need committee meetings to 
make design changes, authorize pro- 
curement, or fight over who is respon- 
sible when something doesn’t work. 

It was along such lines that Smokey 
added another piece to my “why 
Smokey?” puzzle. Standing by the dy- 
namometer just before he started up 
the three-piston V6, he said, “You 
know, if you keep doing and saying 
things and they don’t work, after a 
while people don’t believe you. But if 
most of the things you say turn out to 
be true, and most of the things you do 
turn out to work, people come back for 
more.” 

He gave the V6 a quick visual check 
and added, “I think this is going to 
work.” It did. I watched the tachome- 
ter level off at 3600 rpm, and a check 
of the dynamometer showed 120 hp— 
not bad for three cylinders. Smokey 
said that he could have pulled 140 hp, 
but wanted to make some changes be- 
fore pushing the engine. 

If running only three pistons in a 
cylinder block made for six doesn’t 
quite make sense, Smokey has a rea- 
son. Plainly, no one is going to put an 
engine in a car with three blank cyl- 
inders. But if you want to test some 
other things in a hurry and you’ve got 
a V6 block handy to start with, then 
you use it. 

The test I watched showed that it 
was quite possible to pull a lot of pow- 
er from three cylinders. In that re- 
spect, it gave Smokey a base line. How 
long the engine would last, of course, 
was not part of the test, because to- 
day’s materials—cast-iron and alumi- 
num—would eventually yield to high 
heat and pressure. 

But there are better materials com- 
ing that won't be bothered at all. 
Smokey was base-lining and working 
out the details of balancing an engine 
with three pistons and rods missing. I 
soon learned why. 


No cooling 


That took another fast walk 
through the shop, this time to the area 
where he machines and bores cylinder 
blocks. Smokey jabbed a boot at a 
rough V6 block casting on the floor. It 
looked normal enough—until I noted 
that one bank didn't have the usual 
cored holes for water passages. Smok- 
ey bent down and tumbled the block 
around on the floor. "That's the next 
step," he said. "One side runs cooled 
with water; the other side gets no cool- 
ing." 

T'd guessed by that time that he was 
talking about new temperature-resis- 
tant materials. Smokey confirmed my 
guess. "First we run silicon carbide 
pistons in silicon carbide sleeves in 


the cooled side. Then we switch 'em 
over to the hot side." I understood 
then why he'd been working with 
three pistons: It gave him a research 
tool to get on with his experiments us- 
ing exotic, superhard, high-tempera- 
ture-resistant materials. 

Unfortunately, the fact that he's 
deep into such research is about all 
that I'm free to report right now. Sili- 
con carbide is almost as hard as dia- 
mond, but is easily machined in a cer- 
tain state. It is inexpensive, requires 
no critical materials, resists extreme 
temperatures without distortion, 
doesn't corrode, and needs a minimum 
of lubrication. Smokey showed me 
some of the parts as he explained the 
material’s advantages. When he's 
ready to talk about the engine he 
builds from it, PS will report it. 

Today, there are quite a few compa- 
nies in the picture that prefer not to 
talk. And that, of course, is another 
reason why Smokey is so useful. He 
can call around, persuade companies 
to supply him with special materials, 
parts, and knowledge, and serve as a 
confidential go-between for major 
firms without their being involved at 
the corporate level. Smokey is a 
master of industrial diplomacy. He's 
also very good at keeping his mouth 
shut. 


Wasted heat 


But he does talk enthusiastically 
about getting more power from less 
fuel in the future. He recounts his ex- 
periences with racing engines: "Some- 
one once told me how marvelous it 
was that I got 550 hp out of a Chevro- 
let engine. That isn't marvelous; 
that's disgraceful. We used the equiv- 
alent in heat energy of 2300 hp in gas- 
oline. We made mechanical improve- 
ments, but the thermal efficiency was 
no better." 

He continued, "The name of the 
game is heat. Right now we see heat 
energy pouring out of the exhaust pipe 
at 1600 to 1800 degrees F. I want to 
get that down to 400 degrees or less 
and put that wasted heat to work." 
He's even more disturbed about the 
heat wasted in radiators and oil cool- 
ers. "I have no intention of using a 
radiator," he says. His point is that if 
he can build an engine of materials 
that don't need cooling to keep them 
from melting or distorting, and don't 
need lubricants such as oils that oxi- 
dize when they get too hot, the heat 
can be put to work in the form of pres- 
sure rather than being dumped into 
the atmosphere. Equally important, if 
he can make almost any fuel run suc- 
cessfully regardless of its octane or ce- 
tane rating, as I saw him demon- 
strate, refining costs could be enor- 
mously reduced and we'd get lots more 


Air flow through an engine is critical to 
performance. Smokey's flow setup has 
powerful blower, device for producing 
laminar flow, manometers for measuring 


flow, and the means to reduce it all to 
standard atmospheric values. 


Oliver-Yunick steam engine, unusually 
efficient, is just one of Smokey's experi- 
ments in alternative power sources. 


Dynamometer testing conducted by 
Smokey for a car manufacturer tests the 
efficacy of an engine modification. 


miles per barrel as well as miles per 
gallon. 

Im eager to watch Smokey's 
progress, and from what I saw in his 
lab, some of the biggest companies in 
the automotive world are not only 
willing to watch, they're willing to 
supply what he needs and pay him to 
do it. Hu 


Ingenious ideas 


from the 
Geneva Inventors Exhibition 


Magnetic saw guide offers miter-box precision without the wob- 
ble. Small magnets, flush-mounted in the plastic fence, hold the 
saw in position (note the "no-hands" pose) without presenting 
much sliding resistance. Unlike miter boxes, the guide can be 
used with any work, no matter how wide. Abrasive pads on the 
bottom position the jig firmly on the wood. Downward pressure 
on the hand grip keeps work on the bench—with no risk to fin- 
gers. The fence is adjustable for 90- or 45-degree angles. 


Wheel-changing aid minimizes the 
stress—and mess—of changing a flat. Af- 
ter jacking up the car and loosening the 
lugs, the driver slides the metal cradle un- 
der the wheel. A good shove on the han- 
dle lifts the tire off the hub and onto the 
rolling cradle for easy transport to the 
trunk. The cradle maneuvers the fresh tire 
as easily. And the tool's handle can be 
connected to a crank-type lug wrench for 
added leverage when loosening nuts. 


By DAVID 
SCOTT 
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Color-changing plastic capsules assure consumers that frozen 
food hasn't thawed during shipping. The small telltales, visible 
through a window in the food package, contain two chemicals 
that are stable at deep-freeze storage temperatures. If the tem- 
perature rises above a critical level, the chemicals react, turning 
from white to yellow or red. Since successive near-thaws of the 
frozen food can activate some bacteria, the color-alert capsules 
also have a "memory." Large temperature swings affect their 
stability until a cumulative threshold is passed—then the color 
changes. Various chemical compounds can be used. 


Fiberglass canopy shields moped riders 
from wind and rain. The pivoting front 
panel clamps to the handlebars and fork; 
the rear section, its arched roof supported 
by the front pivot mechanism, clamps 


Air-cleaning fan has filters instead of 
blades. Layers of blotting paper crimped 
into radial ribs form the rotating filter. 
Centrifugal force pulls air sucked into the 
filter's open center out through the hollow 
ribs. The turbulent passage forces air- 
borne dust, smoke, and soot against the 
filter paper, which traps them. 


CAE) 139. c7 T3 
onto the luggage rack or gas tank. Besides 
adding comfort, the white fairing makes 
the moped more visible, boosting safety. 
Heavy crosswinds might affect stability, 
says the inventor, but mild ones won't. 


Combination ladder functions as both a 
stepladder and an extension ladder. Slid- 
ing pivot arms join the two aluminum sec- 
tions, which can be braced open as shown 
for use as a stepladder. When a taller lad- 
der is needed, the sections are pushed to- 
gether so the grooved rear uprights can 
slide up along the pivot arms. Hooks on 
sliding member lock into other section. 


Heat-loss meter checks the thermal con- 
ductivity of insulated walls—from the in- 
side of the building. The back of the hand- 
held unit is a recessed, rectangular cham- 
ber rimmed with a rubber seal. Pressing 
the unit against an exterior wall cools the 
room-temperature air trapped inside the 
rear cavity. The temperature drop is mea- 
sured for a 20-second period, timed by a 
start plunger depressed by the wall. The 
electronic meter automatically compares 
this temperature drop to the difference 
between indoor and outdoor tempera- 
tures previously set on the dial. Then it 
calculates the coefficient of insulation and 
displays it on the digital readout. 


Handy, two-piece snow chain clips on in 
seconds—without the wheel being rolled. 
Each section is made of two welded-steel, 
vertical braces connected by two tough 
plastic hoops. These fit over the tread and 
anchor the chains in place. After the 
matching sections are slid onto each half 
of the wheel they are hooked together at 
the top by a short length of chain. Lower 
ends are linked by a toggle-action clamp- 
ing lever on one side that ensures a tight 
fit around the tire. The chain is said to give 
a good grip on snow, ice, and sand, and to 
run quietly on dry roads. 
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VW's stop/start 
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Volkswagen is trying 
advanced concepts now 
for 20 years down the road 


By JAN P. NORBYE 
DRAWINGS BY RUSSELL VON SAUERS 


WOLFSBURG, W. GERMANY 
When I lifted my foot off the gas pedal, 
the engine stopped and the car coasted 
silently to the red light. As the light 
turned green, I stepped on the gas. A 
tenth of a second later, the engine was 
running and we were on our way—yet 
I had touched no switches or handles; 
the process was fully automated. 

“Shutting off the engine when its 
power isn’t needed can cut fuel con- 
sumption by 20—25 percent in city and 
suburban driving, where frequent 
stops and starts are made,” explained 
Volkswagen engineer Paulus Heide- 
meyer. As I continued my test drive of 
his firm’s experimental car on the 
streets and test tracks around the re- 
search department in northern Ger- 
many, he briefed me on the car’s fuel- 
saving drive train. 

When we got back to the garage, 
Heidemeyer lifted the hood and point- 
ed out the electronic brain that con- 
trols the two clutches at the heart of 
the automatic stop/start system. One 
clutch is a conventional type, working 
in its usual role between the flywheel 
and gearbox. But the other is a very 
special disc type, interposed between 
the crankshaft and flywheel. It dis- 
connects the flywheel whenever you 
stop or coast. Simultaneously, the 
computer shuts off the ignition and 
fuel flow. The engine stops in 0.2 sec- 
onds and you save fuel until it re- 
starts. 

How does it restart itself? From the 
flywheel, which continues spinning 
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for a long time, even if the engine was 
doing no more than 2000 rpm when 
shut off. As you step on the gas, the 
system comes alive. The special clutch 
recouples the flywheel to the crank- 
shaft, fuel is injected, the spark plugs 
fire, and you're off. 


Looking forward 


This system is part of a research 
program Volkswagen is conducting, 
financed partly by the German Feder- 
al Ministry of Research and Technolo- 
gy, and partly by Volkswagen's own 
funds. The project is called VW 2000, 
hinting at a year when a complete car 
containing all of the advanced fea- 
tures found on the experimental mod- 
el might go into production. 

In the U.S. EPA urban driving cy- 
cle, this car gave 10 percent higher 
fuel economy than one with a conven- 
tional power train of the same power. 


It also produced lower emissions, par- 
ticularly important in city environ- 
ments with their high pollution lev- 
els. 

The car is the size of the contempo- 
rary Rabbit, but is much lighter and 
has lower aerodynamic drag. Various 
power trains of different performance 
levels are being evaluated. The test 
car I drove had an 1100-cc (67 cu. in.) 
four-cylinder turbocharged gasoline 
engine that delivered 70 hp at 6000 
rpm. 

The small displacement assures 
good fuel economy in city driving, 
while the miniature turbocharger 
provides power for rapid acceleration. 
Though the turbo comes in early dur- 
ing acceleration, it runs with a low 
1.4-bar (20.3 psi) peak pressure, so the 
compression ratio can be kept as high 
as in an unsupercharged engine. 

The car has a top speed of 110-112 


Flywheels, CVT's, and stop/start in America 


CVT CLUTCH 
(IF REQUIRED) 


т 


FLYWHEEL ASSEMBLY 


Flywheels, continuously variable trans- 
missions, and stop/start technology all 
figure in what is perhaps America's most 
ambitious project involving internal-com- 
bustion engines and flywheels—but in the 
opposite manner from the German con- 
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cept. Where the Volkswagen design uses 
the engine for motive power and the fly- 
wheel to reactuate the engine, the Amer- 
ican project uses the flywheel for motive 
power and the engine to reactuate the fly- 
wheel. Both projects, however, have the 


CONVENTIONAL. 


mph and it accelerates from zero to 60 
mph in less than 11 seconds. Its fuel 
economy? Between 40 and 44 mpg in 
composite driving cycles. 

With an automatic transmission of 
a new type, fuel economy is projected 
to be around 36 mpg. This transmis- 
sion has a low-slip hydraulic torque 
converter with a lockup clutch and a 
very compact four-speed planetary 
gearset. This may be only an interim 
solution, however, for Heidemeyer 
told me he is working on a stepless 
drive system based on the principle of 
a chain running between variable-di- 
ameter double-cone pulleys. He 
thinks this type is more realistic than 
traction-drive systems, which his re- 
search group is also investigating. 

The automatic stop/start test car I 
drove has a five-speed manual trans- 
mission—but no clutch pedal. The con- 
ventional clutch disengages automat- 


ically the instant your hand touches 
the shift lever. If your shifting is slow 
and you back off on the gas, the engine 
will sense this and stop, then restart 
as you move from, say, third to fourth 
gear. But it will do so smoothly. When 
coasting, you can engage in advance 
the gear you'll need to speed up again, 
and the engine will automatically 
take up the drive when you step on the 
gas. 

Starting a long-stopped engine is 
accomplished by a special high-speed 
starter motor that turns just the free- 
wheeling flywheel. The engine 
springs to life only when you want to 
go. If the flywheel runs down while 
you're stuck in a traffic jam, the start- 
er motor will automatically reactuate 
it. When you park, the engine-side 
clutch locks the flywheel to the crank- 
shaft, so you can leave the car in gear 
to hold it on a hill. 


same basic goal: substantially improved 
urban fuel economy. 

The American project is being carried 
out at the University of Wisconsin, in as- 
sociation with Lawrence Livermore Labo- 
ratories and with funding from DOE. Di- 
recting the work at Wisconsin are profes- 
sors Norman H. Beachley and Andrew A. 
Frank. Their first demonstration car, to 
which they added fuel injection and a 
drive train similar to the one illustrated, 
boosted EPA city economy from 22 to 32 
mpg. The current plan will make use of a 
Chevrolet Citation and one of two new- 
design CVT's. Computer projections indi- 
cate that this will boost economy from the 
EPA's 24 mpg to around 50 mpg. 

Like the German project, the stop/start 
function is mainly for the city—but the en- 
gine could be off at any time, since the fly- 
wheel powers the car and the engine runs 
(at peak efficiency) only to accelerate the 
flywheel. Over about 45 mph, however, 


the engine would power the car, since it 
would run quite efficiently with the CVT. 

A van Doorne Transmatic CVT [PS, 
June] is currently favored, and will be 
tested in conjunction with a two-speed 
gearbox giving both the standard 4:1 vari- 
able ratio range and a more efficient 16:1 
range. Also getting serious consideration 
is a 12-speed slipping-clutch gearbox. 

Packaging the concept in a front-wheel- 
drive car like Citation will be more than 
just technically interesting. Beachley and 
Frank feel that the car will be more stable 
during regenerative braking. 

Flywheel development at the Univ. of 
Wis. will benefit from activity at Lawrence 
Livermore and AiResearch. Current pro- 
jections call for a storage capability of 4 
hp-hrs. in a package weighing about 50 
Ibs. To get the project rolling as soon as 
possible, though, a simple but heavier 
steel flywheel may be used. (Also see 
"Start-Go Fuel Saver,” this issue.) 


(Because this system thus far has no 
provision for power-hungry accesso- 
ries while the engine is stopped, it 
may not be suitable for cars with air 
conditioning or power steering. But 
with a car in the Rabbit's class, it 
should pose no problems.) 

Other engines now under develop- 
ment include a methanol-fueled ver- 
sion of the same 1100-cc engine I 
drove. Because of the lower energy 
content of methanol, its fuel consump- 
tion is higher (17.5 mpg with an auto- 
matic transmission), although its to- 
tal energy consumption is actually 
lower. 

The diesel version wins the econo- 
my title, however, with 61.85 mpg in 
the EPA composite cycle. Volkswagen 
is also developing an experimental 
three-cylinder direct-injection diesel 
with the flywheel stop/start system. 

Why three cylinders, rather than 
four of a smaller size? “We get less 
friction with three, as well as lower 
pumping losses,” said engineer Eric 
Gaschler. 

To come up with the new engine, 
the engineers cut one cylinder off the 
standard Rabbit-GLD block, on paper, 
and designed a three-cylinder alumi- 
num casting with Nikasil-coated iron 
liners. Nikasil is a nickel-silicon alloy 
developed for the complex curved 
track of a Wankel engine, and gives 
an extremely hard-wearing surface. 
Along with the alloy block, a new 
crankshaft was designed, with crank- 
pins spaced at 120 degrees for even 
power pulses. 

“We then made up a new cylinder 
head with direct injection,” Gaschler 
explained. "That gives 10-15 percent 
more miles per gallon than the swirl- 
chamber design of the current produc- 
tion diesel. We also use different pis- 

Continued 
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Wind-tunnel photographs trace develop- 
ment of the VW 2000. The blunt, flat-tailed 
bullet on wheels (top) was developed 
from a 1922 design by W. Klemperer of 
the Zeppelin works. The intermediate de- 
sign (center) had a more car-like shape, 


tons, with a deep-dish recess in the 
crown and a central peak that pre- 
serves swirl. Next, we curved the in- 
take runners to generate swirl in the 
port areas, giving the necessary tur- 
bulence inside the cylinder to assure 
proper atomization of the fuel sprayed 
in." 

Instead of a turbocharger, which 
would be effective only at high speeds, 
the three-cylinder diesel is equipped 
with a mechanically driven super- 
charger, which delivers boost pres- 
sure from the lowest rpm. Experi- 
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but lacked proper space for drive train and 
failed to meet several safety require- 
ments. The basic model for later, fully 
stylized versions (bottom) meets practical 
and legal requirements, and has a remark- 
ably low drag coefficient of only 0.24. 


ments are concentrated on a positive- 
displacement vane-type compressor, 
but the rotating-paddles Roots-type 
blower is also under consideration. 
Unfortunately, both are rather bulky 
and heavy—and it was mainly to off- 
set extra weight that the three-cylin- 
ders block was made of aluminum. 
The blower drive is fitted with a 
clutch that disengages when boost is 
not needed, and goes into action in re- 
sponse to throttle kickdown. 

The diesel delivers 42-43 hp at 
4000 rpm, instead ofthe 35 that would 


be its peak without supercharging. 
This gives the car a top speed of 87 
mph and zero-to-60-mph acceleration 
of less than 20 seconds. 

All engines are being developed to 
meet expected emissions standards. 
The diesel, gasoline, and methanol en- 
gines will emit less than one gram per 
mile of oxides of nitrogen (NO,) and 
less than 0.6 gpm of particulate emis- 
sions. 


Cutting weight and drag 

But the VW 2000 isn't just a fuel- 
efficiency project that delivers low 
emissions. It is also a practical four- 
seat sedan, built on the Rabbit's 
wheelbase and designed with due re- 
gard to safety considerations (pedes- 
trians' as well as occupants') and pro- 
duction costs. 

Many of the safety ideas from the 
ESVW II and IRVW prototypes [PS, 
Oct. '77] are part of the VW 2000. 
They include the fork-frame rein- 
forcement of the body shell, a soft 
nose, and passive seat belts—but no 
air bags. 

"The main body shell is a steel 
structure with hang-on subassem- 
blies," Harald Schimkat told me. To- 
gether with Andreas Bauer, he is in 
charge of body engineering for the VW 
2000. Their concern for lightness is 
evident throughout the car. Their pri- 
mary approach was to reduce surface 
area and, at the same time, retain in- 
terior volume (including the trunk 
space). 

With less surface area, less materi- 
al is used for a given package, and 
that saves weight. The secondary ap- 
proach is materials substitution, us- 
ing light alloys or plastics in place of 
steel. The opportunities for such sub- 
stitutions in the body are obvious, and 
many car companies have already be- 
gun to use plastic for door panels, 
hoods, trunk lids, roof panels, wheel 
arches, and other unstressed parts. 
Plastic substitutes are also being used 
in bumper systems. 

Volkswagen engineers are also 
looking at making chassis parts from 
lightweight materials. The fuel tank, 
for instance, can be made from plas- 
tics, as has been common on racing 
cars since the mid-'60's. “We can make 
the whole rear axle in plastic," said 
Bauer, "but it means a total redesign. 
The axle will no longer look the same, 
and such a redesign will affect its at- 
tachments and other parts in the same 
area. It really goes throughout the 
whole car." 

Once a satisfactory plastic rear axle 
has been developed, the same tech- 
niques can be carried over to other 
parts. How important can materials 
substitution become? "A 17 percent 
weight reduction in the body and 


chassis of {һе production-model Rab- 
bit is a realistic target,” Schimkat ob- 
serves. That would mean lowering the 
steel content in the total car from 69 to 
50 percent, and raising the plastics 
content from 10 to 18 percent. Simul- 
taneously, the aluminum content 
would go from about three percent to 
11 percent. 

Body shape is extremely important 
for overall fuel economy, due to its ef- 
fect on air flow. With today’s produc- 
tion Rabbit, for instance, half of the 
power necessary to cruise at 40 mph is 
used just to overcome air drag. Fur- 
ther, adds VW wind-tunnel chief Rolf 
Bucheim, “Between the worst and 
best among current cars of all makes, 
there’s a 15 percent difference in gas 
mileage that can be traced to aerody- 
namics.” 

Total air drag is the product of the 
frontal area and the drag coefficient. 
“If you start with the Rabbit as your 
base, frontal area is not reducible,” 
concludes Bucheim. Consequently, 
the drag coefficient (0.42 for the 
Wolfsburg-built Rabbit) must be low- 
ered. He claims a 30 percent drag-co- 
efficient reduction is possible, “in a 
variety of shapes and fully practical 
bodies.” 

With that in mind, the VW 2000 
started not as a designer's concept, but 
rather in a wind tunnel. A suggested 
ideal body form dating back to the 
1920's was the starting point. Its drag 
coefficient (Cp) was found to be 0.15. 
This shape was shortened and adapt- 


Fork-frame concept 


Impact forces are absorbed on a single 
plane, with controlled crush front and 


Comparing experimental and production diesels 


Experimental engine (left) lacks precham- 
ber and glow plug of production unit. Fuel 
is injected directly into chamber. Swirl for 


ed to the Rabbit's wheelbase, then 
honed to a Cp of 0.16. 

Next, it was redesigned from a the- 
oretical shape to a somewhat practical 
car. After a variety of intermediate 
hoods, roof lines, and tail configura- 
tions, a Cp of just 0.18 was achieved. 
But that shape failed to meet legal re~ 
quirements, and was unworkable for 
several reasons: Underhood space was 
unsuitable for engine installation, the 
windshield angle produced intolera- 


rear. Wraparound central sections pro- 
vide rigid passenger protection. 


better fuel/air mixing comes from curved 
intake runners and deep-dish, central- 
peak design of the piston. 


ble refraction and visibility problems, 
and the high tail caused rear visibility 
difficulties. 

A lot more time and wind-tunnel 
work led to a model with a drag coef- 
ficient of 0.24. But that's still just for a 
basic, practical model—no more. It 
was created with no real thought to 
styling or ease of production. It must 
be seen as the starting point for the 
styling and body-engineering depart- 
ments, each of which will cause some 
rise in drag. The large photo on the 
opening spread shows one of the styl- 
ized versions derived from the basic 
model; others are in the works, all of 
them with drag coefficients below 
0.30. 

"You can see how it all goes togeth- 
er," says Dr. Peter Walzer, a leading 
thinker in VW research. "Weight sav- 
ings are additive to the energy sav- 
ings of the low-drag form. Because the 
car is lighter and disturbs the air less, 
its power requirement is lower, and 
performance can be maintained with 
a smaller, lighter, more economical 
engine.” 

Will Volkswagen produce the VW 
2000? Probably not as it now exists, 
because further research will con- 
stantly refine car design as time goes 
by. But you can expect major elements 
of it to show up in future VW produc- 
tion cars—from now through 1990. 
The three-cylinder supercharged die- 
sel is technically feasible today; the 
automatic stop/start system is a near- 
term possibility. In addition, future 
Volkswagen bodies will show the 
aerodynamic lessons from the VW 
2000 program, and new materials will 
be incorporated as they become cost- 
efficient. Ge) 
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Advanced-design features 

A drag-reducing front spoiler on Volvo's “concept” car re- 
tracts automatically at speeds under 40 mph, when it has lit- 
tle aerodynamic effect and could be damaged by curbs or 
deep snow. An electronic memory for the power-adjusted 
driver's seat is another feature that may turn up in future 
models: Push a button (above, right) and the memory re- 
calls seat positions for four people. The dash has small 
CRT's for function and warning displays. A two-liter engine 
with fuel injection is turbocharged to deliver 136 hp and 
meet California's emission standards. 


Ocean reel 


A one-piece tubular frame 
gives its new Triton ocean 
reel exceptional strength, 
says Shimano. The one-piece 
machined-aluminum spool 
resists distortion when the 
big ones put up a fight. Shi- 
mano American Corp., 205 
Jefferson Rd., Parsippany, 
N.J. 07054. 


Crack detector 

Divers hold this ultrasonic 
scanner against offshore oil 
platforms or other steel 
structures to help detect 
cracks and faulty welds. Son- 
ic echoes cabled to a ship are 
mapped on video monitors. It 
was developed at Harwell, re- 
search lab for Britain's atom- 
ic energy agency. 


Smart phone 

Drop coins in this “smart” 
British pay phone and a mi- 
crocomputer goes to work. A 
display shows the amount of 
money inserted. The comput- 
er deducts two-penny incre- 
ments as time runs out. It 
also returns coins for unused 
time, or stores unused credit 
for the next call. 


Bike motor 

Add the 12-pound Streamline 
Tas to any bicycle or adult 
tricycle, and the two-cycle, 
1.2-hp motor provides a 20- 
mph cruise speed (16 mph 
for trikes). Fuel economy is 
300 mpg, says the maker 
(Palmer Industries, Box 707, 
Endicott, N.Y. 13760). 


Е-16 canards 


Large maneuvering canards 
jutting into the airstream be- 
neath the cockpit may help 
F-16 pilots survive missile at- 
tacks. A fighter modified with 
canards and advanced elec- 
tronic gear will be flown next 
year. The Air Force wants to 
boost aircraft survivability 
and attack efficiency. 


Wind power 

| Windgen 25, a wind turbine 

| with 19-foot-long, downwind 
blades, drives a generator, 
alternator, pump, or com- 
pressor at the tower base. 
Blade pitch is computer con- 
trolled. Rated power: 25 kW 
or 30 hp. New Dawn Energy 
Concepts, Box 1017, 
Plainview, Tex. 79072. 


Hauler kits 


Bolt this quarter-ton hauler 
together from a kit and you 
can tote 800 pounds across 
fields or work sites. Electric- 
start Mark Series haulers are 
available with three or four 
wheels, an 11- or 16-hp en- 
gine. Carl Heald Inc., Box 
1148, Benton Harbor, Mich. 
49022. 


Heater/cooler 

Solar panels heat water to 
drive a 15-ton absorption re- 
frigeration machine at Carri- 
er's Tyler, Tex., plant. The 
machine produces chilled 
water for air conditioning. 
The Carrier-built system is 
expected to cut the energy 
used for heating and cooling 
15-20 percent. 


Topless Mercedes 
Three Mercedes S-class con- 
vertibles offer power options 
designed for fuel economy. 
Optional 218- and 240-hp 
light-alloy V8's get 21 mpg at 
55 mph. A 185-hp in-line six 
is available, too. The folded 
hood stows flush with the 
body, and a detachable hard- 
top speeds conversion 

to a coupe. 
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IN 
PHOTOGRAPHY 


BY E. Н. ORTNER 


Flash Polaroid 


Polaroid’s new OneStep Plus 
instant camera comes with a 
Q-Light electronic flash. The 
motorized aim-and-shoot SX- 
70 camera uses four AA cells, 
has a recycle time of nine-10 
sec., and won't shoot until its 
flash is recharged. Price: 
$67.95. 


Zoom 110 


A built-in flash swings out to 
light up the scene while a 
seven-element, 25-42-mm fi 
5.6 all-glass zoom lens cap- 
tures the image in Keystone's 
XR608 110 camera. An LED 
signal in the viewfinder tells 
you when to use the flash. 
Price: $110. 


Tripod sling 

Find carrying a tripod a nui- 
sance? The Soligor Duo strap 
could help. It's designed to 
tote a camera, but a remov- 
able loop at each end tight- 
ens around your tripod's 
legs, turning the strap into a 
sling. The Duo strap sells for 
$5.85. 
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Carousel projector 
Move over, Kodak. Now Leitz 
has a projector that takes Ko- 
dak carousel trays. The U.S.- 
made Pradolux RT 300 fea- 
tures an f/2.5 90-mm lens, 
continuously variable 
two-20-sec. interval timer, 
electronic remote control, 
and a built-in cord rewind 
reel. Price: $636. 


Auto-focus super 8 
Everything's automatic with 
the Sankyo Sound XL-320. 
focusing, using the VAF sys- 
tem [PS, July '78]; sound-lev- 
el control; and exposure. The 
aim-and-shoot sound camera 
has an f/1.2 10-30-mm zoom 
lens, single-frame capability, 
and remote-control jack. It's 
$550. 


Fashion 110 


High style's the term for ITT's 
new Fashionflash 110 cam- 
era, which comes in silver or 
beige. It features push-pull 
action (pull to open and ad- 
vance the film, push to close) 
plus built-in flash and normal 
and telephoto (22- and 44- 
mm) lenses. It's $59.95. 


Floating 110 


It's the world's first water- 
tight pocket camera, says Mi- 
nolta. In fact, you can even 
take the Weathermatic-A 
down to a depth of 15 feet, It 
features electronic flash, 
three-setting exposure con- 
trol "sun," "cloud," or 
"flash"), а 26-mm /3.5 four- 
element lens. Price: $160. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Two cats—a speedster and an inflatable 
A sailboat towing a skier? Stiletto can (above right)—it's 
been clocked at 25 mph. The speedy craft weighs just 1100 
Ibs., thanks to advanced construction. The 27-ft. hulls are 
made of nylon-reinforced honeycomb sandwiched between 
layers of aircraft-quality fiberglass. The camper-cruiser ver- 
sion costs $20,000 from Force Engineering, Ashton Ct., Sara- 
sota, Fla. 33853. By contrast, the KAT 516 (above) costs 
$3588, but the tough inflatable is almost impossible to cap- 
size. New V-bows and 23-ft.-high masts improve performance, 
says Semperit (Field Pt. Rd., Greenwich, Conn. 06830). 


Powerful auxiliary 
Not for trolling only—that's 
what Mercury says about this 
new 23-amp auxiliary. The 
Thruster Plus produces 28 
pounds of thrust, enough to 
maneuver larger boats into 
position. Extra thrust comes 
from a planetary reduction 
gear that slows the prop for 
greater torque. 


Fishfinding TV 
Fishfinder One's unique split 
screen shows the sonar 
scene at a given depth mag- 
nified four times. The elon- 
gated, five-in. TV screen of 
this first computerized sonar 
recorder gives a clear picture 
at 30, 60, or 120 ft. Price: 
$1298. Aquadata, 750-C Tur- 
ney Dr., Houston, Tex. 77038. 


Handy RDF 


Easy-to-hold, easy-to-read 
Lo-Kata radio direction finder 
features an LCD frequency 
display. A night-lit compass 
sits atop the 372-16. unit. 
When null is found, a tone 
sounds and a light flashes. 
Price: $699. Intl. Marine In- 
struments, 3 Republic Rd., N. 
Billerica, Mass. 01862. 
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IN TOOLS 


BY R. L. STEPLER 


Fiber-optic driver p» 
Screw in a dark spot? Four 
optical fibers run the length 
of this screwdriver's blade to 
direct light to the tip. Batter- 
ies and bulb are in the han- 
dle. From Arrowlite Tool 
Corp., 717 W. Robertson St., 
Brandon, Fla. 33511. 


Hose and reel 1 
Unwind 50 feet of polyester 
fabric hose from Black & 
Decker's Hose & Reel. Two- 
ply hose is rated to 450 psi; 
water inflates it to %” diame- 
ter. Hose & Reel measures 
14%" by 9%” by 114”, weighs 
2% pounds. Price is under 
$30. 


Hose and reel Il 

No twists or tangles with 
Hosemate 50, claims New- 
castle Industries (Box 8026, 
Kentwood, Mich. 49508). Un- 
wind up to 50 feet of stan- 
dard %"-dia. garden hose 
from the reel; to rewind, pull 
trigger on handle and "walk" 
hose back to the faucet. 
Price: about $35. 


Plastic cutter 
Score thin plastics twice, 
thicker materials three times 
with this tool's tungsten car- 
bide tip. Then snap laminates 
upward, other plastics down- 
ward for clean, burr-free 
edges, says Gripp-Ease Tool 
(Box 68, Lackawanna, N.Y. 
14218). Price: $6.95. 
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Screwdrivers 
Interchangeable blades let 
these Xcelite screwdrivers do 
the work of six. Stubby Two- 
in-One (top) converts from 
he" slotted to #1 Phillips, 
costs $3.60. Four-in-One is 
7%” long, has *he" and М” 
slotted blades and #1 and #2 
Phillips. Its price: $7.25. 


Scriber : 
Circle Scriber attaches to 
most 16-foot tape measures 
$0 you can accurately scribe 
four-inch- to 32-foot-diameter 
circles. Price: about $6. Mak- 
er: Circle R Corp., 17815 Val- 
ley Vista Blvd., Encino, Calif. 
91316. 


\ 


N 
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Handles 

Stop stooping, says the mak- 
er of Back Preserver attach- 
ments for shovels and hoes. 
Model BPS-1 for shovels, 
spades, garden forks costs 
$19.85; BPH-2 for hoes, 
rakes, mops costs $14.95. 
From Marco Products, 1259 
El Camino Real, Menlo Park, 
Calif. 94025. 
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IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Acrylic coating 
Water-based Rust-O-Crylic 
rust-inhibitive coating pro- 
tects steel, galvanized metal, 
aluminum, wood, and other 
surfaces. Rust-Oleum says 
the new coatings can be ap- 
plied by brush, roller, or 
spray, dry to the touch in 15 
minutes, and clean up with 
soap and water. 


Outdoor finishes 


Minwax wood finishes now 
can be used outdoors. Exteri- 
or Wood Finish comes in 
eight semitransparent colors; 
clear Wood Preservative 
doesn't alter wood's natural 
look. Both repel water and 
resist mildew and other dis- 
colorations, claims Minwax. 


Spa 

Four to six adults can soak in 
Super Ѕра'ѕ hot bubbly swirl- 
ing water; a floating teak- 
wood table lets you enjoy re- 
freshments, too. Kohler's spa 
features six directional whirl- 
pool jets, built-in steps and 
optional handrail, and under- 
water lighting. 


Window channels 


Aluminum and stainless-steel 
Window Fixer Replacement 
Channels take the place of 
caulking, tape, and stick-on 
weatherstripping, says Quak- 
er City Mfg. Co. (701 Chester 
Pike, Sharon Hill, Pa. 19079). 
A spring-loaded center strip 
seals windows tight, accord- 
ing to the maker. 


Door chime 


Greensleeves, Dixie, and Bat- 
tle Hymn of the Republic: 
They're among the 60 tunes 
GE's Orchestra door chime 
plays when someone rings 
your doorbell. The micropro- 
cessor-controlled device has 
a built-in index; you slide 
two knobs to choose the 
tune. Price: $79.95. 


Modular cook top 
Tappan’s 35-inch-wide Con- 
verta-Cook cook top provides 
а choice of modules: grill 
griddle, open-coil electric ele- 
ments (shown), one-piece ce- 
ramic top in white or black, 
rotisserie (shown), or hard- 
wood cutting board. The unit 
can be used with overhead 
or downdraft venting. 


IN 
ELECTRONICS 


BY WILLIAM J. HAWKINS 


Automatic dialer 


This auto dialer from Dicto- 
graph holds up to 30 num- 
bers, What about busy sig- 
nals? It automatically redials 
a busy or unanswered num- 
ber for you every minute. 
Display shows number di- 
aled, time, or elapsed time 
when unit is in use. The 
Phone Controller is $100. 


Watt checker 


Keeping down the electric bill 
is difficult, especially for 
large companies. But this 
digital tester could help by 
supplying info: It shows total 
kWh, present kW draw, and 
peak kW and the time it oc- 
curred. Du Pont Energy Man- 
agement Corp., 10730 Com- 
posite Dr., Dallas, Tex. $800. 


VCR changer 


Earlier Sony Betamax video 
recorders were limited to just 
1% hours of record time 
(Beta | mode). No more. Add 
this changer and it automati- 
cally reloads up to three L- 
750 cassette tapes for three 
times the record/playback 
time. Exact changer model 
depends on VCR. $125. 


86 | POPULAR SCIENCE 


Head cleaner 


Pop this new 3M cassette 
into your VCR and in less 
than 30 seconds, the heads 
will be clean. The cassette 
contains five minutes of 
abrasive cleaner to remove 
dirt. When heads are 
cleaned, a message appears 
on the screen telling you to 
turn off the VCR. About $29. 


Remote car alarm 


The problem with most car 
alarms is that you must be 
around to hear them. With 
this Mobile Alert from Radio 
Shack, however, you can be 
half a mile away—the 
pocket receiver beeps if your 
car's been broken into. Car 
transmitter requires a CB li- 
cense. Price: $100. 


Record cleaner 


First, it applies a cleaning so- 
lution to the record surface. 
Next, it brushes the surface 
to loosen dirt. Then the LP is 
vacuumed and blow-dried. 
Want more from an automat- 
ed record cleaner? It does 
both sides at once. TMA, 35 
E. Hills Dr., New Canaan, 
Conn. 06840. $695. 


Hearing-aid batteries are 
double trouble for your wal- 
let: They're expensive, and 
they don't last long. Now, 
claims The Battery Store 
(Box 141, Ridgefield, Conn. 
06877), you can recharge 
them up to 500 times with 
this charger—for up to 10,000 
hours of use. Price: $21.45. 
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FOR YOUR CAR 


BY ED JACOBS 


Rebuildable struts 
You can't rebuild your origi- 
nal-equipment suspension 
struts, but these replacement 
units accept screw-in shock- 
absorber inserts. They're 
$74.95 each, plus shocks, and 
fit 1979-80-model Capris and 
Mustangs. Quickor Engineer- 
ing, Inc., 6710 S.W. 111th, 
Beaverton, Ore. 97005. 


Headlight washer 
Fluid jets on the wiper arms 
of this wiper/washer system 

wet the headlamp on each 

sweep, while the excess is 
recycled. Individual hydraulic 
motors power the wiper 
arms. Securon Mfg. Ltd., 
Springfield Rd., Hayes, Mid- 
diesex UB4 OLE, England. 


Tidy tow 

The spring-loaded spindle in 
the lightweight, centrally 
mounted container automati- 
cally takes up slack to keep 
this tow rope out of mud and 
water, and to prevent tan- 
gling under the towed car. 
Globelec Ltd., Grove Rd., 
Woking, Surrey GU21 5JB, 
England. 


High-flex antenna 
You can bend the Skinny 
Stick CB antenna 360 degrees 
without breaking, says Avanti 
Research and Development, 
Inc. (340 Stewart Ave., Addi- 
son, Ill. 60101). It's top-load- 
ed, has a foil tuning/retuning 
band, and comes in black or 
white. Price: $12.95. 


Pickup unloader 
Stretch JiffyDump's mat over 
the bed of your mini-pickup, 
and you can unload up to 
1000 Ibs. of evenly distribut- 
ed cargo just by rolling the 
mat up at the tailgate. It's 
$299.95 ppd. JiffyDump, Inc., 
343 E. Lexington Ave. 108, El 
Cajon, Calif. 92020. 


GM-carb adjuster 
The flexible shaft on this tool 
is designed for the hard-to- 
reach idle-mixture screws on 
GM carburetors. One end is a 
4.5-mm hexagonal fitting, 
while the other is a “double 
D." It's from Thexton Mfg. 
Co., costs $8.30, and is avail- 
able at auto-parts stores. 


Inside Escort 
and Lynx 


Ford's new import fighters 


By JIM DUNNE 


In years past, auto makers could de- 
sign new engines as easily as switch- 
ing the sand mold inserted in the iron 
casting. Need a bigger-displacement 
engine? Put in a smaller insert. A 
smaller engine? Put in a bigger insert. 
That's a simple explanation, but it's 
essentially how it happened. 

Today, auto engineers are plagued 
by many more problems. Foremost are 
emissions and fuel economy. Forget 
either and you're out of business. Next 
come engine smoothness, power, re- 
sponse, flexibility, size, and weight. 

To design the engine for their 1981 
Ford Escort/Mercury Lynx subcom- 
pact, Ford engineers used engine 
"mapping," a five-year-old technique 
that has a computer tell which design 
elements will do the job best. There 
are thousands of design variations 
possible, each of which can affect doz- 
ens—even hundreds—of other ele- 
ments. Ideally, they should be individ- 
ually explored and compared to all 
available data. But that mass of com- 
plex calculations has always been too 
hard, or impossible, for humans to do. 
Now, guesswork is held to a mini- 
mum, and designers get a complete 
picture of the engine's total poten- 
tial—in terms of speed, torque, emis- 
sions control, fuel consumption, and 
overall performance. 

Mapping results pointed to a hemi- 
spherical combustion chamber for the 
new 1.3- and 1.6-liter four-cylinder 
engines. That was a surprise, since 
the hemi had fallen out of favor when 
emissions standards made its high 
surface-to-volume ratio too "dirty." 
(Too much unburned gasoline was ex- 
hausted out the tailpipe.) 

The computer also picked a second 
surprise—a large "squish" area—to 
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make the cleanest, most efficient com- 
bustion chamber possible. The squish 
area squeezes unburned gasoline into 
the center of the chamber, where it 
burns more completely. 

What kind of results does this en- 
gine give? It’s too early to tell official- 
ly, but Ford expects highway economy 
of well over 40 mpg. Performance 
won't suffer, though; prototypes have 
been timed at just over 11 seconds in 
zero-60-mph tests. 

"When you compare the hemi 
against wedge- and prechamber-type 
engines," says Jack Collins, director 
of power-train research, "you get bet- 
ter emissions, octane requirements, 
fuel economy, and performance." Ear- 
ly computer comparisons of combus- 
tion-chamber types show that the 
hemi is 15 percent more powerful than 
the prechamber and 10 percent better 
than the wedge. In torque, the hemi is 
17 percent better than the precham- 
ber, 2.5 percent ahead of the wedge. 
Further, the mapped engine is more 
than two mpg better in fuel economy 
than another design that uses less-so- 
phisticated computing techniques. 


An international engine 


Other engine details were chosen so 
Ford could build the tiny engine in dif- 
ferent parts of the world, and so it 
would be most effective in a front- 
drive car. The aluminum cylinder 
head is a first for Ford, and is supplied 
from four different countries. The 
Compound Valve  Hemispherical 
(CVH) arrangement that fits the larg- 
est-diameter valves possible into the 
short engine is a patented design. It's 
unique because the valve angles are 
offset from both the longitudinal and 
transverse center lines. This arrange- 
ment permits a single overhead cam 
plus central spark-plug location. 


Combustion chambers are fully ma- 
chined for a smoother, more uniform 
surface than in cast chambers. That's 
another new technique for Ford. 

To complement the engine, Ford 
has all-new four-speed-manual and 
three-speed-automatic transaxles. 
The ATX automatic features compact- 
ness, ease of service, and very high ef- 
ficiency. Like the AOD four-speed 
overdrive automatic [PS, Aug. '79], it 
has a split torque path. In third (high) 
gear, 93 percent of the power flows 
mechanically through the transmis- 
sion, only seven percent through the 
hydraulic torque converter. Overall 
efficiency is 92 percent, compared 
with 82 percent for other automatics, 
and 94-95 for manual transmissions. 
Ford figures a gain of three mpg from 
the new transmission; two-thirds of 
that derives from the split-torque de- 
sign. 

For ease of maintenance, the trans- 
mission needs no oil changes, nor 
band or servo adjustments. When 
checking the  transmission-valve 
body, there is no fluid loss, since the 
body is now atop the transmission 
where it can be checked from above by 
simply removing a cover. 

Other mechanical details of the 
Lynx/Escort include rack-and-pinion 
steering and independent, coil-sprung 
suspension on all four wheels. 

Escort and Lynx will make their de- 
but in September, with three-door 
hatchback and station-wagon body 
styles. А two-door sporty coupe and 
five-door hatchback will follow sever- 
al months later. These cars will re- 
place Pinto and Bobcat as Ford's 
prime economy cars at the bottom of 
the lineup. They are Ford's first 
“world cars," and many of their design 
features will be copied in other Fords 
of the future. 


SPARK PLUG 


ALTERNATOR 


Phantom view of EscortiLynx (top) shows major components. 
Engine and front drive are transversely oriented, with automatic 
transaxle on driver's side. Fuel tank is beneath rear seat, while 
spare lies in trunk well. Engine cutaway (above left) shows ar- 
rangement of valve train. Cam followers and rocker arms operate 
valves. Note complex shape of piston tops. Cam is driven by 
toothed belt, which also drives water pump. Distributor's posi- 


tion at "back" of engine will actually put it on driver's side when 
mounted in car. American-designed ATX automatic transaxle 
(above right) was designed for ease of service. The valve body is 
mounted atop the case, unlike nearly all other autornatics. Split- 
ter gear divides transmission's torque. Flow is 62 percent me- 
chanical and 38 percent hydraulic in second gear. In third, it's 93 
percent and seven percent, respectively. 
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Rocket Ariane 
puts Europe in 
satellite-Iaunch business 


Will this conventional 
rocket lure away some 
Shuttle customers? 


By SUSAN RENNER-SMITH 


A giant aluminum sphere hurtles 
through space, tracing an extrava- 
gant ellipse around Earth. The gleam- 
ing metal ball has no job. It carries no 
instruments. Yet it signals a new era 
in space: the maturation of Europe's 
space program. 

The massive 1602-kg (3532 lbs.) 
Sphere is a test—a dummy satellite 
hurled into orbit by rocket Ariane on 
its first successful flight last Decem- 
ber 24. Developed by the European 
Space Agency, this conventional, liq- 
uid-fueled rocket promises to set Eu- 
rope up in the heavy-satellite launch 
business. Until now, that business has 
been monopolized by the U.S. and the 
Soviet Union. 

The European Space Agency (ESA), 
an 11-nation consortium, has partici- 
pated in many NASA ventures, in- 
cluding the IUE orbiting telescope 
[PS, Sept. '78]. The two agencies will 
continue to cooperate on scientific 
ventures. But for the first time, Eu- 
rope has the capacity to launch its 
own communications and resource 
satellites, rather than depending on 
NASA's launch schedule. And Ari- 
anespace, the commercial company 
formed to manage the Ariane 
launches, has already captured a 
share of the growing international 
satellite launch market. 

Unlike the Space Shuttle, NASA's 
planned satellite launcher for the 
’80’s, Ariane is based on conventional 
technology. The Viking engines that 
power its first two stages are descen- 
dants of the engines that powered 
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France's first Diamant rocket back in 
1965. Ariane’s more complex, third- 
stage HM-7 engines use supercooled 
liquid hydrogen and oxygen for fuel— 
as did the upper stages of NASA’s Sat- 
urn V moon-rocket launcher. 

ESA had gambled that Ariane’s 
conventional design would keep down 
development costs—and time. Ariane 
blasted off from France's Space Center 
in French Guiana, South America, 
just six months behind schedule. If 
all goes well on this year’s test flights, 
development costs should come in at 
about one billion dollars. 

By contrast, the delay-plagued 
Shuttle, now scheduled for test flights 
no earlier than November, will cost 
over eight billion dollars. 


No more dummies 


Ariane’s remaining test launches 
will orbit not dummies but working 
satellites. 

“We call them ‘launches of opportu- 
nity,’ " ESA's Ian Pryke told me. "Be- 
cause they're still development 
flights, the satellites ride for free.” 

Among other freebies, Ariane will 
launch OSCAR 9, an international 
ham radio satellite; APPLE, an exper- 
imental Indian communications satel- 
lite; and Marecs 1, a European mari- 
time communications satellite. 

Each satellite will be shot into a 
“transfer” orbit, where it dips to with- 
in 200 km (124 mi.) of Earth at perigee 
and swings 35,900 km (22,300 mi.) 
away at apogee, prior to a final boost 
into a circular geostationary “park- 
ing” orbit above the equator. 

For such launches, Ariane’s steamy 
equatorial home base gives it a double 
advantage over NASA’s Kennedy 
Space Center in Florida. Blasting off 
from 5.23°N latitude, the rocket gets a 
greater boost from Earth’s rotation. It 


also can be shot into a simple, parallel 
orbit, instead of having to be redi- 
rected in midflight as do NASA rock- 
ets launched further north. So Ariane 
can carry a payload 17 percent heavi- 
er than a similar rocket blasting off 
from Florida. 

What is that similar rocket? Ari- 
ane’s payload capacity falls between 
the Delta rocket, the workhorse 
NASA uses for most satellite launch- 
ings, and the more powerful Atlas- 
Centaur. Today’s Delta 3190 can place 
up to 1100 kg (2425 lbs.) into transfer 
orbit; Ariane handles 1700 kg; the At- 
las-Centaur, 1850 kg. 

But the real competitor is the Shut- 
tle. It will have practically 10 times 
Ariane’s payload capacity (38,000 kg 
vs. 4800 kg) when carrying cargo into 
a 200-km circular orbit. But for geo- 
stationary satellites, the Shuttle has 
only a two-to-one advantage over Ari- 
ane. That’s because Shuttle payload 
capacity is mostly taken up by the ad- 
ditional rocket booster needed to kick 
the satellite into higher orbit. 

Neither NASA nor ESA talk com- 
petitively. “It’s a seller’s market,” 
comments ESA’s Pryke. 

Ariane's first six operational flights 
(scheduled to start around May 1981) 
are already fully booked. And for all 
its delays, the Shuttle is still booked 
through 35 operational flights. 

But competition is inevitable. Ari- 
anespace has already signed up some 
former NASA customers. In Decem- 
ber 1981, Ariane will launch an Intel- 
sat V international telecommunica- 
tions satellite. Intelsat has taken 
an option on still another launch slot. 
Ariane may even nibble away at 
NASA's home market. AT&T and two 
other U.S. firms have already paid 
$100,000 to reserve space on a future 
Ariane. [B] 


Seconds after blast-off (above), Ariane's 
first-stage Viking engines accelerate the 
rocket to 1.87 kmisec. (6135.2 ft./sec.). Ve- 
locity reaches 9.76 km/sec. by the time the 
third stage drops off about 10 minutes lat- 
er. Viking fuel UDMH (unsymmetrical di- 
methyl! hydrazine) burns spontaneous- 
ly when mixed with nitrogen tetroxide. 
With the special SYLDA container (top 
right), Ariane can launch two Delta-class 
satellites. The light (160 kg) but strong 
carbon-fiber container supports the 


weight of an upper satellite while protect- 
ing the lower one it encloses. By 1983, an 
upgraded Ariane will be able to inject a 
2000-kg payload into geostationary trans- 
fer orbit. Boosting Viking combustion- 
chamber pressure from 703.2 psi to 941.2 
psi and stretching the cryogenic fuel tank 
from 800 kg to 10,000 kg will give the add- 
ed power. Adding strap-on, solid boosters 
will enable it to lift a hefty, 2420-kg pay- 
load into transfer orbit. The Space Shuttle 
will have roughly twice that capacity. 
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Stove-centere 
house 


designed for 
efficient wood heating 


The look is dramatic, but Shoo HEATER, 


the system is simple—and OPNONAL AIR CONG. 
the house is prebuilt 


OMNEY 
CAP 

CHIMNEY 
TMERMOSTAT 


By EVAN POWELL 
DRAWING BY GENE THOMPSON 


On a cold, rainy day in February, I 
arrived in Gainesville, Ga., to check 
out the new Stévehaus. This innova- 
tive house, designed by John Ode- 
gaard, vice-president of Mayhill 
Homes, is one of the most functional 
Г'уе seen. 

Instead of simply installing a wood 
stove in his new house, Odegaard in 
essence built his house around the 
stove. And this is no exotic research — Wide-open floor plan on first level (above) signer put stove in central entry hall (be- 
project—it's available now as one of lets stove warm nearby seating area di- low) for efficiency—and to discourage fur- 
Mayhill's factory-assembled homes. rectly, as well as heat house via ducts. De- — niture clusters close to the stove. 

The Stóvehaus uses basic heat-dis- 
tribution theory. Warm air from a 
centrally placed stove rises to a lofty, 
peaked ceiling. This acts as a plenum, 
collecting and channeling the air to an 
intake near the peak. A blower then 
distributes it via a housewide duct 
system. 

The simple system works. When I 
entered the Stévehaus last February, 
a fire had been burning in its small 
stove for only an hour, and the blower 
hadn't yet kicked on. But the house 
was comfortable. Checks in various 
rooms did show temperature varia- 
tions, so we started the blower manu- 
ally. An hour later, there were no 
large temperature differentials, and 
rooms far from the stove were warm- 
ing up nicely. 

Now that the Stóvehaus has proven 
itself in winter weather, Mayhill has 
put the model on its regular produc- 
tion schedule. For more information, 
write Mayhill Homes, Box 1778, 
Gainesville, Ga. 30503. 1: 


Veranda-encircled Stévehaus (top) has а cozy, rustic look. But 
modern second-story balconies 


and unique integral chimney 
cap atthe tip of th 


peaked roof adapt the house to contemporary 
setting. This pyramid-shaped roof is more than decorative. It fun 
nels warm air that rises through a dramatic open stairwell (lower 
left) into a ceiling air intake (visible above, left of the insulated 
he clever air-flow design allows waste heat from 
to be channeled upward along with h 


stovepipe 


lights and applianc 


| 


Y 
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from the small Fischer stove. A larger stove was originally in- 
stalled, but provided too much heat for the 2400-sq.-ft. house. 
The stairway opens (lower right) into the loft room that bridges 


the entry (see diagram, facing page). Thermostat at left of door 
ontrols blower that distributes air through ducts. If temperature 
ps below comfort level, a standby gas furnace kicks on. The 
factory-built Stovehaus is “‘panelized”’: It comes with preassem- 
bled wall sections in panels, and precut floor and roof. 
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PS leisure-home plan 


Studio penthouse 


adds a fourth story 


By AL LEES 


The vertical thrust of this house is so 
dynamic that you might be fooled into 
thinking it requires a larger lot than 
the one you plan to build on. Actually, 
this structure is erected on a founda- 
tion of modest size; since it’s built up 
rather than out, it fits neatly on a site 
with a narrow frontage. 

The scheme shrewdly clusters two 
stories of rooms opposite a stairway 
bay, stacks these atop an on-grade (or 
partially excavated) ground floor, and 
tops them with a spectacular glass 
perch—a lofty solarium with its own 
sun deck cantilevered over the main 
roof. 

Although the actual floor space of 
this penthouse is only 10% by 12 ft., 
the fact that the room is glazed from 
floor to eaves on three walls— includ- 
ing the top level of the stair bay— 
gives it unusual spaciousness. What a 
studio for a painter, photographer, or 
potter! Many of your guests will beg to 
sleep up there. 

Nor are the main living areas of this 
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house (developed by Ralph Rittenour 
for Home Building Plan Service, in co- 
operation with Western Wood Prod- 
ucts Assn.) without their own drama. 
The skylight-pierced ceiling of the liv- 
ing room soars to a two-story height 
under which is tucked a central balco- 
ny at the upper level. You can stand at 
this open railing and survey the floor 
below and the large deck beyond that 
runs the full length of living room and 
kitchen. (For alfresco dining, the 
kitchen window becomes a handy 
pass-through.) 

Behind the master bedroom on this 
first floor is a double carport, the open 
gable of which also shelters the entry. 
Note on the plan at right that the loca- 
tion of the carport is indicated, though 
our space was too tight to include its 
outline. The 54-ft. dimension shown to 
the left of the plan, however, is an 
overall measure, including carport. 

The downstairs bathroom is accessi- 
ble to first-floor activities, yet func- 
tions as a master bath at night. 

Upstairs are two more bedrooms 
flanking a shared bath that can be 


compartmented for dual use. The un- 
der-roof area over the kitchen pro- 
vides an active storage room with an 
access door to dead storage beyond, 
under the eaves—ideal for seasonal 
items such as Christmas gear. 

At grade level is a daylight base- 
ment with ideal space for indoor recre- 
ation, as well as a big workshop or an-. 
other bedroom and bath. 


It's all in the book 


This is the eighth year of our Lei- 
sure-Home Plan series, which was 
born from the success of the unique 
retreat we commissioned, con- 
structed, and introduced in POPULAR 
SCIENCE's legendary 100th Anniver- 
sary issue [May ’72]—the Lockbox. In 
recent years we've received an accel- 
erating surge of requests for a collec- 
tion of these houses, and for an up- 
dated reprint of the original Lockbox 
articles. So it’s with pleasure I can an- 
nounce that the PS Book Division has 
(in final stages of production) a book 
titled Leisure Homes that gathers to- 
gether all the best designs from this 
series, plus all the step-by-step con- 
struction articles in the Lockbox se- 
ries. As a bonus, the book includes 
complete plans for building the Lock- 
box and lists all sources for the many 
innovative materials showcased in 
that house. 

For a review of the book and infor- 
mation on how to order a copy, see 
next month’s “Shop Talk.” 


How to order your plans 


One set of professionally drawn plans for 
the Studio Penthouse is $100; four sets— 
for building, financing, and permits—are 
$140. Plans can be reversed for $20; build- 
ing-materials list is $15. Send orders and 
queries to Home Building Plan Service, 
2235 М.Е. Sandy Blvd., Portland, Ore. 
97232, or call toll-free (800) 547-5570 for 
plan 936-1 (936-1A without basement). 


Tilting 


trike 


—a car that really leans into turns 


A tiny three-wheel car that leans into 
turns like a motorcycle could be an 
ideal economy ruhabout for city driv- 
ing. That's the belief of British design- 
er Dr. Edmund Jephcott, a lecturer at 
Sussex University. A mere 30 inches 
wide, the little "trike" he's invented 
can snake past lines of stalled traffic; 
its 66-inch wheelbase makes it almost 
as easy to park as a bicycle. Its crafty 
tilt feature enables it to weave safely 
through snarl-ups or make sharp 
turns at speed without risking a spill. 
Unlike two-wheelers, the car is stable 
at a crawl and in crosswinds, while 
the body gives riders weather and 
crash protection. 

Jephcotts trike has the driven 
wheels and engineon a rear subframe. 
A longitudinal pivot at the front of 
this frame supports the jointed chas- 
sis, which includes two tandem seats 
and a scooter-type steering assembly. 
The driver controls banking with a 
pair of pedals linked to the rear 
frame. 

"It comes naturally,” says Jephcott. 
"The foot pressure is a direct exten- 


Edmund Jephcott's trike has twist-grip 
throttle at handlebars. Center of gravity 


sion of the instinctive human sense of 
balance. There is a lateral shift in the 
center of gravity, allowing faster safe 
cornering speeds than a conventional 
four-wheeler." 

Jephcott’s first experimental model 
has a 75-cc, four-hp scooter engine 
with centrifugal clutch and expand- 
ing-pulley belt transmission. Two fist- 
grip levers on the handlebars operate 
front and rear brakes, leaving the feet 
free for the tilt pedals. Another hand 
control locks the body upright on its 
pivot for stability when parking and 
climbing in and out. For testing, the 
weight of a two-seat body is simulated 
by a metal frame and roof panel. 

Several British manufacturers are 
showing an interest in Jephcott’s de- 
sign. In production, the car would 
have a 400-cc, two-hp engine. He fig- 
ures the low weight and low wind drag 
would give it brisk acceleration, 50- 
mph cruising speed, and fuel con- 
sumption of 100 mpg. An 81-inch-long 
fiberglass body would have a single 
curbside door for access to both seats: 
one front, one rear.—David Scott 


shifts on turns, allowing safe cornering, 
since rear wheels stay flat on road. 


\7 


X 


Proposed fiberglass body would have single door for access to front and rear seats. 
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Choose your route 
to an 


install- 
yourself 


hot tub 


Whether you buy a kit or 
create your own, putting 
the system together is a 

weekend project 


By AL LEES 


PHOTOS AT LEFT BY LOIS PERSCHETZ, 
BELOW AND RIGHT BY CALIFORNIA COOPERAGE 


Nobody ever called me a swinger— 
and lived—but I yearn to host my first 
hot-tub party. The research I've done 
on this latest California phenomenon 
to sweep the country has confirmed a 
personal conviction: The sybaritic 
gloss put on hot tubs by careless re- 


Fire Island tub party is hosted by Per- 
schetz couple, far left, who gathered all 
components for their own kit (top photo). 
Tub is actually a six-foot-diameter cedar 
reservoir for commercial rooftops. For 
step-by-step instructions, turn page. 


| GATHER YOUR OWN COMPONENTS 
HAVE A COMPLETE KIT DELIVERED 


— { m 


dy ol 


ae ч 
Even easier route is to buy complete kit 
from packager such as California Cooper- 
age. Truck will unload knocked-down red- 
wood tub (easily assembled as in photo 
above), gas or electric heater, pump, fil- 
ter, timer, and four-jet massage system. 


porting may have given the trend an 
extra, momentary surge of popularity; 
but in the long run it’s done tubs a dis- 
service. 

Basically, hot-tubbing with family 
or friends isn’t all that different from 
socializing around a swimming pool. 
It’s just cozier—and much less costly. 

It’s also, Гуе found, more fun, and 
much more relaxing. A backyard 
pool—especially ringed with active 
kids—can quickly become a bore and/ 
or atrial. A frothing tub of 104-degree 
water, on the other hand, is a mandate 
to relax. Under an open sky, with a 
bottle of chilled white wine within 
reach, a soak is especially delightful— 
whether you enjoy it alone, with The 
Loved One, or with a small, congenial 
group. 

Communal bathing has a long tra- 
dition in most other cultures but our 
own: in ancient Rome, Japan, in the 
Scandinavian sauna, even at the ele- 
gant spas of Edwardian England. It’s 
.long seemed that only in Puritan 
America was the baring of a bit of 
flesh such a major hang-up or charge. 
But the hot tub is now well on its way 
to changing all that. 

Perhaps more importantly for POP- 
ULAR SCIENCE readers: While install- 
ing an in-ground swimming pool is not 
a do-it-yourself project, assembling a 
hot tub assuredly is—at least right up 
to those final electrical and plumbing 
hookups, where your warranties (and 
local codes) call for a licensed pro. 

And whether you choose to shop for 
your own components (as Lois and Art 


Perschetz propose on the following 
pages) or purchase a commercial kit 
(sample sources listed at end of text), 
you'll find it an easy and rewarding 
weekend project that will enrich both 
the value of your home and your fam- 
ily lifestyle. 

You can, of course, install a hot tub 
indoors—in the interests of privacy 
and heat conservation. But, unless 
you provide good ventilation, you'll be 
courting condensation problems. By 
far the most popular siting is on the 
back deck or patio—or out under the 
trees at a country home. You can 
buy—or make from Styrofoam—an in- 
sulating cover that also keeps out de- 
bris. 

Heat-up time is quick—and, if you 
have a favorite hour for tubbing, you 
can set the heater to turn on in time. 
Some hot-tubbers start the day with 
an invigorating hydro-massage. Oth- 
ers prefer to unwind with a soak and a 
shot after a day at work. Still others 
find tubbing an ideal prelude to a good 
night's sleep. 

The couple assembling the tub on 
their patio (below left) will need to add 
a short access stair for climbing over 
the four-ft. side of the tub (benches in- 
side make stepping down into the 
water easy) The Perschetz couple 
sank their tub through an existing 
deck, which provides easy entry. They 
simply cut a hole large enough and set 
their tub on the ground below. Still 
other access ideas are shown in sam- 
ple sketches on page 99. 

For how-to tips, turn page 


Outlet fitting with suction grate is in- 
serted through tub wall from inside. Gas- 
ket on outside secures it. 


Tee-fitting with Teflon-taped threads 
screws into base of filter unit in the Cali- 
fornia Cooperage system (see diagram). 


Electric heater takes bypass tee with cur- 
rent collectors screwed into either end; 
flexible adapters cap these ends, above. 
Plan view and photo, left, show typical 
seat, jet, and drain arrangement. Higher 
seat and jets (30 in. high) would be at top 
of plan. Outlet can be yoked pair (as in 
photo) or single, direct to pump’s trap. 
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Assembling 

a system 

from your own 
components 


By LOIS and ART PERSCHETZ 


PHOTOS BY THE AUTHORS 


When tension is consistent and floor is 
fully seated in croze, drill openings for in- 
let jets and outlet with expansion bit. 


As the hot-tub craze has spread cross- 
country from California, so has the 
number of dealers who'll sell you com- 
plete systems—either assembled at 
your site or shipped in kit form. 

But we found that by carefully shop- 
ping for components from standard 
sources, such as swimming-pool sup- 
pliers, we were able to accumulate our 
own package at about half the cost of a 
comparable installation from a hot- 
tub dealer. The price, last year, of our 
six-foot-diameter wooden tub with all 
the necessary support equipment 
came to just about $1500. Prices we 
were quoted on commercial kits for a 
tub of the same size ranged from 
$2700 (delivered) to nearly $3500 (in- 
stalled). 

The components we had to assemble 
were actually very few: a leakproof 
container, a heater capable of bring- 
ing the water temperature up to 104 
degrees, a filter, and a pump to circu- 
late the water and operate the hydro- 
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Predrilled, doweled floorboards are as- 


sembled across chime joists set on con- 
crete footing. Tap with rubber mallet. 


After inlet and outlet fittings are installed, 
connect with PVC pipe. It's still a do-it- 
yourself job up to this point. 


massage jets, plus the fittings. 

After a couple of weeks of research, 
we put together this package: 

© Six-foot-diameter, five-foot-high 
tank in cedar. 

* 250,000-Btu Teledyne Laars pro- 
pane heater. 

* 50-sq.-ft. cartridge filter from 
Hayward. 


Time (min.) to raise temperature 10* 


Gasoil heater Electric heater 
Gallons — (Btu/hr. input x 1000) (kW input) 
80 150 250 є 2 24 
300 25 13 8 73 36 18 
400 33 18 n 97 48 24 
500 42 22 13 122 61 
600 50 26 16 146 73 36 
700 58 31 19 170 85 42 
800 66 35 21 1 97 48 
900 75 40 24 219 109 54 
1000 83 44 27 243 121 60 


Example: To raise temperature of 800-gallon tub 70° to 
100° would take 105 minutes using a 150,000 Btu gas 
heater, 63 minutes using а 250,000 Btu gas heat 
291 minutes using a 12-kW electric heater. 100° 
erally considered minimum. Up to 104° the tub's. 
conventional bath; you can loll for an hour. At 106° 
can stay in for only 15 or 20 minutes at a time, hoppin, 
out for air or hose cooling between soaks. 108-11 

temperatures are risky. (Data from Teledyne Laars.) 


First staves are erected (check vertical 
with level), and croze (rabbet) near bot- 
tom end is tapped onto edge of floor, 


— 
Call in a pro for final connections to heat- 
er. With plastic pipe, we needed heat-sink 
connectors shown: 1%-їп. copper pipe. 


* %-һр Hayward Super Pump for 
filter and heater. 

* 1.5-hp Hayward Super Pump for 
hydrotheraphy system. 

* Miscellaneous Hayward fittings 
and PVC pipes. 

© Pacific Spa anti-vortex outlet. 

All our choices had to be readily 
available, easily shipped, and dura- 


Common tub sizes and weights 


Depth x 
diameter (ft.) 
3x4 
4х4 
4x5 
4x6 


Capacity* 


Water wt.** 
(gallons) [ 


4x7 
4x8 
5x5 
5x6 
5x7 


*When tub is filled for use (3" to 6" from гіт) 
**Does not include weight of tub, support equip- 
ment, or báthers. All figures approximate. 


Subsequent staves are also tapped half- 
way onto floor's edge, snugged together, 
and held in shape with wide masking 


ble, because we were shopping in New 
York City (not exactly swimming-pool 
country) and shipping to our weekend 
home on Fire Island, a car-less spot 
where everything must go by ferry 
and servicing could be a headache. 

We found our tub through a water- 
tank manufacturer, who pointed out 
that his products are so sturdy they sit 
unattended, though in constant use, 
for 50 years or so on rooftops of city 
buildings. All of our support equip- 
ment came from a neighborhood 
swimming-pool supply house. 

Two rules of thumb in selecting a 
heater: Electric is cheaper in initial 
cost, but gas is cheaper to run; and a 
larger heater, though more expensive, 
will heat the water quicker and thus 
run a shorter time. 

We selected the 250,000-Btu Tele- 
dyne Laars propane heater because it 
would be able to heat our 890-gal. tub 
in an hour and a half, based on aver- 
age summer temperatures (see table). 
Additionally, service would be avail- 
able through the gas supplier at our 
somewhat remote location. 

The heater, which comes in models 
for outdoor (our choice) or indoor/out- 
door use, has provisions to reverse the 
heat exchanger for the right or left 
side to facilitate almost any installa- 
tion. Asour heater was to be placed on 


Your pick of hot-tub locations 


Three sketches from California Cooper- 
age's 60-page Architectural Guidebook 


tape. Tight joints will be assured by steel 
hoops that clutch staves tightly against 
swelling of the wood when tub is filled. 


a wooden deck, the owner's manual 
noted it would need a base. We by- 
passed the manufacturer's optional 
base for combustible floors and substi- 
tuted a concrete-block base. 

Because we had determined we 
would be using Schedule 40 PVC pipe, 
this heater offered the advantage of a 
universal flange mount that would 
permit the use of any of three different 
types of metal pipes required as a heat 
sink with PVC. 

In picking a filter, we considered all 
three possibilities—sand, diatoma- 


ceous earth, and cartridge—each of 
which comes in a range of prices de- 
pending on size and quality. We re- 
jected the first two for different rea- 
sons: While the advantage of sand is 
that it will filter the highest number 
of gallons per minute, its disadvan- 
tage is that cleaning the filter re- 
quires backwashing with large quan- 
tities of water. 

And while an earth filter requires 
only minimal backwashing to clean, it 
needs additions of diatomaceous earth 
from time to time—a rather compli- 
cated and cumbersome process. 

The cartridge filter is definitely the 
simplest to maintain: It needs clean- 
ing when the pressure gauge indicates 
the cartridge is clogged. Then it’s sim- 
ple to remove and wash off with a hose 
before returning it to the filter. We 
selected a 25-sq.-ft. cartridge filter 
from Hayward as the proper size for 
our gallonage. 

We considered a great number of 
pump-filter combinations before de- 
ciding on a two-pump system—a small 
pump to provide water for the filter 
and heater and a larger one to power 
the hydrotherapy nozzles—rather 
than a single pump for both functions. 
Our reasoning: With the water having 
to be filtered each day (via automatic 
timer), it would be more economical in 
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(Continued on pa, 


Precautions for hot-tub use 


As hot tubs proliferate (nearly 90,000 spa 
and tub units sold last year), so will prob- 
lems caused by careless usage. 

The Consumer Product Safety Commis- 
sion warns that hot-tub drownings have 
resulted from excessive water tempera- 
tures and alcohol use, which caused 
drowsiness. If you're drinking, never soak 
alone or raise the water above 105°. Preg- 
nant women shouldn't soak in water 
above 100*. Don't soak if taking medica- 
tions that induce drowsiness. 

Water treatment is also important. High 
temperatures induce perspiration, speed 
the loss of chlorine and growth of bacte- 
ria. Two people in a 400-gallon tub are 
equivalent to 200 people in a 20-by-40-ft. 
pool. For leisure-home installations, in- 


vest in an automatic chlorinator to pre- 
vent algae growth while you're gone. 

Sodium dichloride and bromine are the 
most effective disinfectants; the latter is 
more expensive. Four times a year, the 
tub should be drained, scrubbed with bak- 
ing soda, and refilled. 

You should test the water's pH balance 
every third day, or before each use. The 
pH scale ranges from 0 to 14, with 7 neu- 
tral; a reading under 7 means the water is 
acidic and an alkaline (usually soda ash) 
should be added; a reading over 7 calls for 
the addition of acid (handle with care). 
Proper pH range for hot tubs is slightly 
alkaline: 7.2 to 7.8. An improper balance 
can damage equipment, void warranties, 
and reduce effect of disinfectants. 


show wide range of installations possible: 
in lean-to solar greenhouse (left), a cano- 


^W i 


pied backyard spa (center), and with rustic 
step-up access near a leisure home. 
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How to make a 


wind-site 
analysis 


Before you buy a windmill, 
find out how much energy 
you can get from the wind 


By JEANNE McDERMOTT 
PHOTO BY GREIG CRANNA 


Windmills are tempting alternatives 
to paying the monthly utility bill. 
“But windmills are not for everyone,” 
says Peter Martel, who handles site 
surveys for Natural Power, a distribu- 
tor in New Boston, N.H. A wind ma- 
chine makes sense only if you have 
enough wind to run it. 

To choose an appropriate wind sys- 
tem, you need to know your require- 
ments for electricity: How much do 
you use? When do you use it? What 
does it power? Start with old utility 
bills. Examine them on a month-by- 
month basis to see how many kilowatt 
hours you use. Make a yearly total. 
Next, break down the monthly costs 
by examining your loads. 

List and number the electrical ap- 
pliances, paying particular attention 
to the big energy consumers: the air 
conditioner, clothes dryer, freezer, re- 
frigerator, stove, and water and space 
heaters. List the watt rating of each 
appliance. Finally, check the voltage 
and amperage of your electrical ser- 
vice. Voltage will be either 110 or 220; 
amperage is labeled on the main dis- 
connect switch. 

To analyze your wind resource, you 
must monitor windspeeds. To do this 
you need to know how to site the mon- 
itoring equipment. The best place to 
begin is with an understanding of the 
wind: It’s a stream of moving air 
whose motion is created by different 
atmospheric pressure at different lo- 
cations. Air flows from high- to low- 
pressure regions. On a grand scale, 
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the air streams follow planetary pat- 
terns, such as the easterly and wester- 
ly trade winds. On a smaller scale, air 
streams are affected by the contours of 
the local landscape. 

Local winds are as specific to a site 
as fingerprints to a hand. At any giv- 
en location, the windspeed and direc- 
tion is influenced by whatever breaks 
the path of the air flow. The windiest 
places are open and unobstructed 
landscapes such as shorelines and 
flat, open plains. In such areas, the air 
meets little resistance. Mountaintops 
and hilltops are windy because the air 
stream accelerates as it passes over 
them. Calmer landscapes tend to have 
rougher terrain where hills, trees, and 
buildings break the air flow near the 
earth's surface. 

The wind picks up speed with alti- 
tude (see drawing). A rule of thumb 
says that velocity increases as the 
one-seventh power of the distance 
from the earth’s surface. This in- 
crease is related to turbulence: At 
greater distances from the ground, the 
hindering effect of obstructions is 
minimized. 

It's important to know how barriers 
slow down the wind because you'll 
want to set up your monitoring equip- 
ment—and eventually your wind ma- 
chine—in smooth air. “The biggest 
problem we face with people doing a 
site survey in forested areas is getting 
the equipment above the trees,” says 
Ned Coffin of Enertech, a wind-tur- 
bine distributor in Norwich, Vt. The 
quickest (though perhaps not most ac- 
curate) way to gauge how far up you 
need to go to find smooth air is to fly a 
kite (see drawing). 

Although each location is unique, 
some general guidelines can be help- 
ful in siting monitoring equipment. 
Say you want to site a machine near a 


two-story building that’s 20 feet tall. 
Like a boat moving through the 
water, the structure creates a wake in 
the air stream. “To be clear of the tur- 
bulence, you must site the monitoring 
equipment far away from any obstruc- 
tion—or above it,” explains Ted Finch, 
a wind-energy consultant in New 
York City. Battelle Pacific Northwest 
Laboratory suggests that if you site 
the equipment upwind, you should 
raise it off the ground at least 40 feet, 
twice the building’s height. You can 
also site it downwind 200 feet, a dis- 
tance 10 times the building's height. 
Or you can keep the equipment close 
to the house and go up at least 60 feet, 
three times the building’s height. 


Monitoring for windspeed 


The key element in planning a wind 
system and living with it is to under- 
stand that the wind follows daily, 
monthly, and yearly patterns that can 
be roughly characterized but never 
exactly predicted. You must measure 
your site’s wind potential accurately, 
but measurements that iron out the 
range of variations are costly, both in 
time and in sophisticated monitoring 
equipment. For the homeowner who 
has a limited number of sites avail- 
able, the most useful site characteris- 
tic is the annual average windspeed. 
Based on that alone, you can decide if 
you have enough wind to justify a ma- 
chine. 

Before taking any measurements, 
ask yourself if the site is worth inves- 
tigating. For a wind machine to be 
cost-effective today, you probably re- 
quire annual average windspeeds of 
at least 10 mph. 

You may know how fast the wind 
blows on your site from familiarity 
and experience. If you don’t know, 
consult the nearest weather station. 


Wind-energy consultant Ted Finch holds 
measuring equipment at wind-turbine 


Weather stations—run by airports, 
the national weather service, the park 
service, military bases, air-pollution 
testing stations, and universities— 
keep records of local wind characteris- 
tics. If the weather station is close to 
the site, both in distance and in simi- 
larity of the landscape, it’s a good bet 
that your site gets nearly the same 
annual average windspeeds. “If the 
reading from the local weather station 
shows anything above 12 mph, you 


site in the Bronx, N.Y. Cup-type anemom- 
eter is attached by cable to recorder. 


probably don’t even need to mess with 
monitoring,” says Ben Wolff of the 
American Wind Energy Assn. 

For a site that shows windspeeds of 
10 to 12 mph, the next step is monitor- 
ing. Accuracy is critical here. A wind 
machine on a site with 12.5-mph 
windspeeds produces twice as much 
power as a windmill on a site with 10- 
mph winds. That’s because the avail- 
able power in the wind varies as the 
cube of the windspeed. 


The simplest and most widely avail- 
able device for measuring windspeeds 
is a wind odometer. It is a cup-type 
anemometer with an odometer at- 
tached that advances one count for ev- 
ery mile of wind run (see photo). “It 
works the same way as a car odome- 
ter,” says Ned Coffin. The anemome- 
ter is raised on a pole and the odome- 
ter's readout unit is attached by a 
cable to ground level. 


Daily readings 

You take daily readings at regular 
intervals: for example, one each day at 
noon, or once in the morning and once 
in the evening. At each reading, 
record the date, time, and readout 
number. At the end of the data-collec- 
tion period, you can figure average 
site windspeeds by calculating the dif- 
ferences between consecutive readout 
numbers and the time differences be- 
tween consecutive readings. Divide 
the readout numbers by the hours 
that elapsed, and you'll get the aver- 
age windspeeds for that period. Aver- 
age the windspeeds for the entire 
monitoring period and you'll obtain 
an average for those months. 

From your monitoring results, you 
can estimate how much wind you are 
likely to get in a year (the annual av- 
erage windspeed) by correlating your 
data with that from a nearby weather 
station. Take the average speeds at 
both sites during the monitoring peri- 
od. Divide your average by the aver- 
age speed at the nearby weather sta- 
tion and you'll get a correlation factor. 
To find your site’s annual average 
windspeeds, multiply the weather sta- 
tion’s annual average by your own 
correlation factor: 


My site Weather station 


Jan. 11 mph 11.5 mph 
Feb. 12 mph 12.7 mph 
March 11 mph 11.6 mph 
Average 11.3 mph 11.9 mph 
Correlation: 
My si 
x 95 


Weather station's annual average: 
12.1 mph x .95 = 11.5 mph 
(my site’s annual average) 

To raise the odometer, telescoping 
poles are recommended. You can buy 
a 50-foot telescoping pole from Radio 
Shack, Enertech, Natural Power, or 
through a windmill distributor. Ex- 
pect to pay about $65. You'll need to 
stabilize the pole with guy wires. 

The last part of a general site anal- 
ysis is to draw up a map of your site. 
Mark your monitoring site as well as 
buildings, trees, and other obstruc- 
tions. Note elevations and distances 

Continued 
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Turbulence апа surface friction affect wind power 


SMOOTH 
FLOW 


TURBULENT 
FLOW 


1000 FEET 


ТОР OF BARRIER- 
INDUCED TURBULENCE 


Go fly a kite to de- 
termine smooth air 


(WINDSPEED 
UNAFFECTED 
BY SURFACE) 


10 FEET 
(WINDSPEED 
REDUCED 

BY FRICTION 
WITH SURFACE) 


from each other. A windmill dealer 
will need this information to help you 
select the best system for your site. 


Shopping for systems 


Once you've analyzed your energy 
needs, calculated your annual aver- 
age windspeeds, obtained a year's 
worth of data from the nearby weath- 
er station, and mapped the site, you 
are ready to shop for a wind-energy 
conversion system. Based on the infor- 
mation you've gathered, a windmill 
distributor can give you an approxi- 
mate figure for a cost-effective sys- 
tem. "Cost-effectiveness is a function 
of low initial costs, good kilowatt-hour 
production, and high competing fuel 

ts," observes Ted Finch. 

Costs are a composite of many vari- 
ables, including tower height, type of 
Storage, utility interface, mainte- 
nance, wiring, insurance, and labor. 
Effectiveness depends primarily on 
how much power the system produces. 
Power production is also a function of 
many variables, including how often 
and fast the wind blows, at what wind- 
speed the generator starts producing 
power, how much power the generator 
produces at any given windspeed, and 
how efficiently the system works. In 
the two-kW to 10-kW market, expect 
to pay in the range of $1500 to $4000 
per installed kilowatt (the lower fig- 
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region above ob- 
structions, with rib- 
bons attached to 
the kite string at 
four-foot intervals 


(above). Surface 
roughness greatly 
reduces the wind 
speed below 10- 
foot height (left). 
Drawings adapted 
from “Siting Hand- 
book for Small 
Wind Energy Con- 
version Systems" 
($7 from address 
given below). 


ure applies to machines with higher 
ratings). 
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FOR MORE INFORMATION 
In addition to handbook mentioned in caption above 
(from NTIS, 5285 Port Royal Rd., Springfield VA 22151), 
read one or more of these sources before you undertake 
уві: “Planning a Wind-Powered Generating 
” available for $2 from Enertech (address be- 
the Wind for Home Energy, by Dermot 
"гот Garden Way Publishing, Char- 
05445. "Site Selection and Evaluati - 
book for Wind Energy Systems," by Steve Blake, 58,50 
from Sunflower Power Co., Box 93A, Oskalossa KS 
66066. The American Wind Energy Assn. (1621 Connect- 
icut Ave. N.W., Washington DC 20009) will send a useful 
brochure, free. Another useful source: "Wind Energy 


Information Direct repared by the Solar Energy 
Research Institute (Stock No. 061. 9, Superin- 
tendent of Documents, GPO, Washington DC 20402). 


Wind-measuring equipment sold by Enertech (ad- 
dress below); Natural Power (Francestown Turnpike, 
New Boston NH 03070). 


WIND-TURBINE MANUFACTURERS 
Кинен, 13617 Wintec La, Cressgtonn МО 21002: 
Aero Power, Berkeley CA 94710; Aero- 
watt, S.A., clo o Automatic Power, Inc. Box 18738, Hous- 
Ton TX 77023; Altos: The. Current, Box 905, 
Boulder CO 80302; American Wind Turbine, Inc, 1016 E. 
Airport Rd. Stillwater OK 74074; Dakota Wind & Sun. 
id. Box 1 1781, 811 First Ave. NW, Aberdeen SD 57401; 
Бон Ce aC Уй Бүре re ВО, Манн 
ja, Ont. Cani „ Box 

Brion Ave, Laconia ных 
ich УТ Grumman 


Vetarens Memo 
со, inc., 9016 А 


Byrne Rad., Toledo ОН 43609; Sencen- 

КОЕ? FIT EP rab мето Beye 

of in letro in- 
52420; Wind Power S 


"us an Di CA 92117; wie 
His “Бок 87. оороо St, Angola КЕ 

Wind Co., Box 241, 21 Stamwood St., Bruns- 
Wick мота бо 


Grass growth 
suppressor 


— spray it on and 


the lawn stays mowed 


Summertime. With temperatures in 
the 90’s and the humidity high, too, 
that hammock swaying in the back- 


yard looks so inviting... 
to mow the lawn, right? 

Maybe not, thanks to a new product 
developed by the 3M Corp. of St. Paul, 
Minn. Instead of mowing every week 
in spring and summer, you may soon 
be able simply to spray Embark plant- 
growth regulator on your lawn—and 
mow only twice a year. 

When sprayed on grass, Embark is 
absorbed by the leaves and penetrates 
down to the roots. It slows growth and 
inhibits seed-head formation. Spring 
application can extend suppression 
until normal turf-growth slowdown in 
midsummer, 3M claims. While it 
doesn’t work on all grasses, it does 
minimize for eight weeks the turf 
growth of those found in the north- 
eastern or western parts of the U.S., 
such as Kentucky bluegrass, tall fes- 
cue, and Bermuda grass. 

Right now, Embark is available 
only to commercial buyers such as golf 
courses and cemeteries. “The product 
appears to have an excellent potential 
as a future home lawn product, but it 
is not a wonder treatment,” cautions 
М. С. Shaver, a market-development 
manager for 3M. It does not, for exam- 
ple, control weed growth. Weed killers 
and other lawn-maintenance products 
must still be used. 

But, according to 3M, commercial 
users have reported that Embark cuts 
the costs and labor of keeping a lawn 
short. The New York Department of 
Transportation will give the spray its 
first broad-scale test this summer on 
over 1000 acres of government-owned 
land. If all goes well, who knows? Ina 
few years you may be sitting back in 
that hammock and watching the grass 
not grow.—Harriet Brown 


but you have 


Get better 
pest control with 


UV bug killers 


Skip the chemical warfare 
this summer. Try one of 
these plug-in protectors 


By EVAN POWELL 


There’s no escape. Just step outside 
and you become the main meal of 
gnats, mosquitoes, and any other fly- 
ing bug that likes to bite or stick hu- 
mans. And our only defenses have 
been just as uncomfortable: sticky 
sprays, irritating fogs, and smelly re- 
pellents. But there’s an alternative— 
black-light (ultraviolet) insect killers. 

These devices eliminate pesty bugs 
without using nuisance—and possibly 
dangerous—insecticides. And the new 
models are designed for home use: 
hanging decorative boxes with equal- 
ly attractive price tags—as low as 
$49.95. 

But that’s the starting price. You 
can spend 10 times that amount for 
some models. Will they kill 10 times 
more bugs? Are different types more 
effective than others? Will any let you 
totally regain your backyard turf this 
summer? 

To find out, I spoke to leading scien- 
tists who work in this field, to manu- 
facturers, and to people who have used 
bug lights. I also gathered some repre- 
sentative models to try out myself. 
Here’s what I learned. 


How they work 
They come with all sorts of catchy 
names—Insect-Aside, Zonker, Bug 
Popper, The Web, Zap—but they all 
work on the same basic principle. 
Many insects we want are phototro- 
pic, attracted to ultraviolet or “black” 
light. Add an ultraviolet light source 
to some mechanism for catching or ex- 
Continued 


mounting pole, it uses two 25-watt black 
insecticides or sprays. Shown on optional lights inside a charged grid. 
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Heavy-duty 145-watt John Deere unit 
uses three black-light bulbs. High intensi- 
ty is used to lure less sensitive flies. 


terminating the critters, and the re- 
sult is a bug killer. 

The differences start with the lamps 
themselves. Two types are used: black 
light (BL) and black light blue (BLB). 
Both peak at the same wavelength, 
about 3573 angstroms, but the differ- 
ent glass of the BLB filters out most of 
the visible light. Some USDA tests in- 
dicate that most night-flying insects 
find the BL lamp more attractive and 
that houseflies are more prone to zero 
in on the BLB. I found that the type 
made little difference for home use— 
both worked for me. 

Rather than type, it’s the amount of 
light that’s important. For example, 
the $49.95 Insect-Aside and Katlan 
units use a four-watt lamp. For more 
money you get more light output. 

“More powerful lamps are more at- 
tractive to insects, but it’s not neces- 
sarily a straight line,” says Dr. Hern- 
don Agee, research entomologist at 
the USDA’s Insect Attractants, Be- 
havior, and Basic Biology Research 
Laboratory in Gainesville, Fla. “Thir- 
ty watts might get more bugs than 15, 
but probably not twice as many,” he 
says. 

The biggest difference you'll find in 
bug killers is in the way the bugs are 
collected once they're attracted by the 
light. Three of the Pestolite units I 
tested used a fan to blow them into a 
pool of water, or catch them on a 
sticky flypaper-like substance. But 
according to expert entomologists and 
my own observations, the “electron- 
ic"—actually, electric—type is far 
more effective. 

These use a high-voltage step-up 
transformer to charge negative and 
positive grids, which are spaced about 
a half-inch apart and surround the 
lamp. Once an insect enters this field, 
it’s all over. The voltage used ranges 
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Insect-Aside uses only 10 watts of power. 
Low, 450-volt grid maintains an effective 
kill, but without “popping” sound. 


from under 500 V to 5000 V, de- 
pending on the price of the unit. The 
higher voltage guarantees that the 
unit won't clog up—and that the bug 
won't come out in the same condition 
that it went in. 

All of the electronic models I used 
seemed to be amply durable. Most 
models priced above $150 are com- 
mercial units intended for use around 
high-intensity lighting and for fly 
control. Flies are less photosensitive 
than night-flying insects, and it takes 
more light to attract them. Some mod- 
els, including the Flowtron and In- 
sect-Aside units I tested, have a bait 
tray to lure those bugs that don't go 
for the light. The tray can also collect 
insect fragments for feeding pet fish. 


How effective are they? 

They're efficient, in the sense that 
the electronic type will zap nearly all 
insects that come within its field —but. 
that's hardly every high-flyer in your 
yard. 

But claims go far beyond the mere 
elimination of insects in the immedi- 
ate vicinity of the light. Manufactur- 
ers say that a properly located device 
controls the insect population by in- 
terrupting the breeding cycle; suppós- 
edly, you'll notice a difference in the 
infestation after about 10 days. 

When you zap an insect, there's lit- 
tle doubt that you've interrupted its 
breeding cycle, but the degree to 
which the insect population is reduced 
is open to speculation. The USDA's 
Agee doubts that it's significant. "It's 
allrelative," he says. "An individual's 
satisfaction with a light trap depends 
on his tolerance level for insects and 
what he expects from it." 

Dr. R. Michael Peters, acting head 
of the Entomology Department at the 
University of Massachusetts, agrees. 
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Charmglow has 30-watt U-shape lamp 
with 5000-volt grid. U-shape keeps all 
electronics tightly sealed at one end. 


"It is unlikely that you would ever 
trap enough insects to significantly 
reduce the total population," he told 
me. And further complicating the is- 
sue, "studies indicate that the mosqui- 
to's sensitivity to black light varies 
significantly during its typical two-to- 
four-week life span." That leaves 
much to luck. 

Surprisingly, the devices’ most en- 
thusiastic proponents are those who 
have used them for a season or two. 
That may be partly psychological— 
there's no doubt that the flash and pop 
of a mosquito meeting its doom in a 
trap are infinitely more satisfying 
than a slap on the arm. 


What to look for 

Style and price will likely deter- 
mine your choice. The advantage of 
the “water puddle” and flypaper traps 
over the electronic type is that there is 
no noise or flash—a point to consider if 
there are close neighbors. But they 
are less effective and messier. If you’re 
looking for something to take camp- 
ing, check the Insect-Aside and Kat- 
lan models. They are small and are 
available in 12-volt versions. 

I judged models in the $120-$150 
bracket to be the best overall for home 
use. (Check stores carefully; many are 
discounted below $100.) They cost lit- 
tle to operate (about 75 cents a month 
for a large unit in most areas) and be- 
come extremely efficient when you 
consider what you pay for sprays and 
repellents during a season. 

The neutral gray and beige, square 
plastic housing of the Charmglow 
makes it the most inconspicuous, and 
it wipes clean easily. I also like the 
lantern styling and heavy vertical 
grids of the Flowtron; all these high- 
powered units are largely “self-clean- 


ing,” but the Flowtron does better 


Pestolite pool and patio models use water 
troughs to snag insects. Shields on three 
sides make them directional. 


than the others in this respect. Poles, 
posts, and brackets are available for 
many models. The circular styling of 
the Weber and Katlan models is espe- 
cially attractive when pole mounted. 
Most large commercial-type units are 
rectangular in shape. 


Using a bug light 

Use a grounded outdoor cord when 
the trap is equipped with a three- 
prong plug. That’s not only for safety, 
but it helps start the lamp in cool 
weather. Many manufacturers recom- 
mend burning the lamp 24 hours a 
day, but I see no point in using it in 
daylight. Its ultraviolet output just 
can’t compete with the sun. 

Little maintenance is required, but 
you should clean the grids and the 
lamp about once each season. If a con- 
tinuous arcing occurs on the grid, it’s 
time for cleaning. If it isn't as effective 
after several seasons, it’s time to 
replace the lamp. Don’t stare at the 
lamp at close range. 

And remember, it attracts insects, 
so install it about 20 feet away from 
the protected area, and don’t place it 
in the direction of the setting sun. 

You must also consider another fac- 
tor: The lamp must usually compete 
with other light sources in your yard. 
If you have high-intensity lighting 
near the area you're trying to protect, 
choose a more powerful unit. 

Bug lights should be placed be- 
tween the protected area and the area 
of infestation, usually the densest 
vegetation in your yard. You must 
also be sure that no light reflects from 
light-colored walls or windows, luring 
the insects to the very area you're try- 
ing to protect. As Clemson University 
entomologist Sid Hayes commented, 
"The ideal may be for a neighbor to 
have an insect light in his back- 
yard." йз] 


Denaico unit comes in kit form; you save 
money by building it yourself. It uses two 
U-shape BL lamps, high-voltage grid. 


PS buyer’s guide to UV bug killers 


Name and 
manufacturer 


Bug Popper. 

Environmental Systems Corp. 
Peterboro Rd., Jaffrey, N.H. 03452 
Charmglow (Rid-O-Way) 

Charmglow Products 

Box 127 

Bristol, Wis. 53104 


John Deere 
Deere & Company 
John Deere Rd. 
Moline, IIl. 61265 
Denaico 

Denalco Corp. 

201 S. Eighth St. 
Geneva, Ill. 60134 


Flowtron Bug Killer 
Flowtron. 


2 Main St. 
Melrose, Mass. 02176 


Insect-Aside 

Piped Piper Industries 
2201 E. 18th St. 
Cleveland, Ohio 44115 
Insect-O-Cutor 

1531 Stone Ridge Dr. 
‘Stone Mountain, Ga. 30083 
Kalglo 

Kalglo Electronics, Inc. 
Box 2062 

Bethlehem, Pa. 18001 


Pestolite, Inc. 
208 Centerville Rd. 
Lancaster, Pa. 17603 


Sunbeam Corp. 

2001 S. York Rd. 

Oak Brook, І. 60521 
Vandermolen Bugkill 
Vandermolen Corp. 
119 Dorsa Ave. 
Livingston, N.J. 07039 


Weber 

Weber-Stephen Products Co. 
100 North Hickory Ave. 
Arlington Heights, III. 60004 
Zap 

Gardner Mfg. Co. 

Horicon, Wis. 53032 


* E-electronics, P=paper, W=water 


TY 15126 
TY 15127 


Single-bulb kit 
Double-bulb kit 

Single-bulb assembled 
Double-bulb assembled 


Patio 
Camper (12-volt) 
Commercial 


2011-T (interior) 
332 


2011 


1K-40B (int. or 
under roof) 

1K-40 (int. or 
under roof) 


‘Super 
‘Super Camper (12- volt) 
Katlan 25 


~. Professional 


SK-7 (interior) 
RD-1P (patio-pool) 
SK-14 (patio-pool) 


Mr. Zap 6-25 


12184-TG (interior. 
commercial) 


1/15/BL 

1/15/BLB 

1/30/BLB (U-shape) 
1/15/BLB (U-shape) 
2/15/BLB (U-shape) 


1/20/BL (U-shape) 
2/20/BL (U-shape) 
1/20/BL (U-shape) 
2/20/BL (U-shape) 


M1S/BL 
1/15/BL 


2/25/BL 
S/30/BL (U-shape) 
S/40/BL (U-shape) 


шаві. 
l/B/BLB 

VB/BLB 

1/20/BL (U-shape) 
2/20/81. (U-shape) 
2/40/BL 

1/20/BL (U-shape) 
1/40/BLB (U-shape) 
2/40/BL (U-shape) 
2/40/BL (U-shape) 
1/25/BL (U-shape) 
2/25/BL (U-shape) 


l/25/BL 


2/20/BL and BLB 


Collection 
type * 


mmm mmmmm mmm 


mmm mmmmm mmmm 


m mmm 


mm mmmm mmm zz» mmmm 


The Web from Weber is available with an 
optional mounting pole or a wall bracket. 
It uses 30 watts of power. 
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Solving problems 


that plague 
auto 
locks 


Worn keys, broken 
cylinders, vulnerable trunk 
locks—you can doctor 
them all 


By DENISE GREEN 


You use your car keys several times 
each day, probably without a mo- 
ment’s thought. But if you are locked 
out—or can’t lock your car when you 
park it—you have a real crisis. If you 
can pinpoint and correct problems be- 
fore they arise, you'll save yourself 
some headaches—and cash. 

The first symptom of a faulty lock 
often is difficulty in inserting the key. 
If it's a door lock, especially on the 
driver's door, it's probably only dirty. 
Flush the lock well with WD-40 
or LPS #1, lubricant sprays that are 
widely available. Never use oil of any 
kind in the keyway of a lock. Liquid or 
(worse) dry graphite, which are used 
on indoor locks, will only worsen the 
condition of a car lock, causing sludge 
buildup. 

If lubricant doesn't clear the key- 
way, there's probably something 
wrong inside the lock, such as a bro- 
ken spring or a stuck pin or wafer. 
These problems require the services of 
a locksmith. Auto dealers and shop 
mechanics do not repair locks. They 
will sell you either a new lock having 
different keys or an uncoded lock (a 
lock not set to any key), which you 
must then take to a locksmith to have 
set to your present key. If possible, re- 
move a balky lock yourself and take it 
to a locksmith for repairs. To remove 
the lock, take the trim off the inside of 
the door and pull out the clip that 
holds the lock in place against the car 
door (see photo). 

Continued 
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Guard plates go over locks (with one-way 
screws) to prevent drilling near the lock. 


Scoring on inner surface (inset) allows 
bending to conform to trunk’s contour. 


Wafers in GM locks (left) fit into slot in top of 
lock body. Wafer height corresponds to depth 
of key notches. Springs atop wafers are com- 
pressed and held by a retainer clip (above). 
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Auto locks 


[Continued] 


Door cylinder (above) is secured with U- 
shape retaining clip that slides into 
groove on lock body from inside door. 


Newly clipped key (right, top) shows dis- 
tinct cuts. Original key is in center, show- 
ing moderate wear. Key below is so worn 
that it can’t operate lock. 


You might find, some time, that you 
can insert the key into the car-door 
lock, but that you must jiggle it a lot to 
get it to rotate. Does your lock need 
replacing? Probably not. If you have a 
GM car three or more years old, have 
your key checked by a locksmith. GM 
locks have a wafer design that wears 
keys quicker than the pins in Ford 
and Chrysler locks. 

The locksmith has a gauge to mea- 
sure key wear. If your key is in bad 
shape, he can cut a new key for you to 


T 
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original factory specifications on a 
special clipper, instead of using the fa- 
miliar duplicating machine. (A copy- 
ing machine won't help; it will only 
duplicate the key that's giving the 
trouble.) If a new key won't open the 
lock, take the entire lock to a lock- 
smith for checking. 


Trunk locks 


If the key goes in your trunk lock 
and turns but nothing happens, the 
tailpiece of the lock—the piece that re- 


leases the latch—has become disen- 
gaged. Perhaps you had the trunk 
loaded and something caught on the 
tailpiece, pulling it loose. Even a hard 
bump from the rear may be enough to 
pop the tailpiece off the lock. Examine 
the surface around the lock, too. If 
there's a small hole beneath the lock, 
someone has broken into your trunk 
by drilling the hole and inserting a 
tool to force the catch. This usually 
fractures the end of the lock but may 
not completely break the piece off the 
lock body. 

You may open the trunk once or 
twice without realizing anything is 
wrong, but the broken piece eventual- 
ly separates, the spring holding the 
tailpiece slips off, and they all drop 
into the trunk. A guard plate should 
be installed to cover the hole and pre- 
vent reentry. If the key will not open 
the lock or the telltale hole is under 
the lock, you can have the lock drilled 
out and replaced, or you can remove 
the lock yourself. 

To get to the lock, lift the back seats 
out of the car and crawl toward the 
trunk with a flashlight. A turn on a 
screwdriver fitted into the slot on the 
latch mechanism will pop open the 
trunk lid. Once the trunk is open, you 


should be able to find the tailpiece and 
reconnect it if there was no damage to 
the lock. Be sure to try the lock sever- 
al times before closing the trunk 
again. If the lock body was damaged 
by forcible entry, it will have to be re- 
placed. 

If your key can’t be inserted into the 
trunk lock or it won’t turn, try spray- 
ing the lock with a lubricant. If 
that doesn’t free it, remove the lock 
and have it checked out by a lock- 
smith. 


Key coding 

The code numbers that are supplied 
with new car keys make it possible for 
a locksmith to cut new keys for you 
without an original. Using this code, 
the locksmith can determine the 
depth of the cuts in your key. Should 
you lose your keys, he can cut new 
ones in a few minutes, if you can sup- 
ply him with the code number. With 
GM cars the code is recorded on a rect- 
angular "knockout plug" in the head 
of the key. These plugs should be re- 
moved and the numbers recorded in 
case of emergency. Ford and Chrysler 
have code numbers on a separate tag. 
It's a good idea to record these num- 
bers on a card and carry them in your 
wallet in case you lose your keys or 
lock them in the car or trunk. It's fast- 
er, easier, and considerably less ex- 
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pensive to have keys made from these 
numbers than it would be if you had to 
call a locksmith to make keys from 
your existing locks. 

Having a new clipped key made 
will cost more than a machine-made 
duplicate, but probably no more than 
$5 per key. If the locksmith must re- 
move and strip the locks in order to 
make keys, the price could run any- 
where from $30 to $100, with the up- 
per range applicable to the newest 
models. 


srl 


Chrysler and Ford keys are shown with 
tags bearing code number. New keys may 
be cut from this code if keys are lost. 


Tailpiece of trunk lock (left) is attached to 
lock with spring. Note broken corner sec- 
tion at rear of lock, far left, caused by 
break-in. Spring will eventually slip, and 
tailpiece will fall off. 


To avoid lock problems, lubricate 
the locks two or more times a 
year. At the first sign of a problem, 
try using a lubricant first. If the 
key won't turn by jiggling it, don't 
force it. Any force will only make the 
problem worse. In this case, consult a 
professional. 

And when you need a locksmith, 
find one who belongs to a locksmith 
organization. He's a bonded member 
of the profession, not someone who 
works at it in his spare time. ui 
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DomeHomes 


An exciting new dimension in living! 
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a skylight open to sun and stars! Dream of a 
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Mail to: Cathedralite Domes • Р.О. Box 939 • Capitola, CA 95010 • (408) 462-2210 ў 
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Motorized two-wheelers 
Continued from page 67 


insurance costs increase with the size 
of the motorcycle. 

Theft and collision insurance on 
motorcycles is another matter. In 
high-theft areas, you simply may not 
be able to get any. Or the cost may be 
prohibitive. Theft insurance for a 
large motorcycle may be prohibitive 
anyway, regardless of where you 
live. 


Learning the basics 

For non-riders, learning to ride 
safely is the first obstacle. There are 
various ways to do it. The Motorcycle 
Safety Foundation, a nonprofit orga- 
nization funded by the five major mo- 
torcycle manufacturers, offers an ex- 
cellent beginner’s motorcycle riding 
course in many parts of the country. 
Motorcycles are furnished. 

Usually the course is free, although 
occasionally a moderate fee ($10-$15) 
is charged. If your local motorcycle 
dealer is not familiar with MSF 
courses, you can write to the Motorcy- 
cle Safety Foundation (780 Elkridge 
Landing Rd., Linthicum, Md. 21090) 
to find out if and when a course is of- 
fered near you. 

Some automotive driving schools 
also provide motorcycle driver train- 
ing. Check your Yellow Pages. Look- 
ing in the Yellow Pages for the area 
where I live, for example, I quickly 
found two schools that offer motorcy- 
cle riding instruction. Some places do 
it with dual-control motorcycles (the 
instructor sits behind the rider and 
has a dual set of handlebars and con- 
trols that he can operate). 

Most dealers who sell motorized 
two-wheelers will offer some riding 
instruction to beginners. Sometimes 
that instruction may be extensive. 
But more often it will be very basic— 
learning where the controls are and 
riding around in the parking lot until 
you get the feel of the machine. 

More instruction than this is 
needed. If no formal instruction is 
available, at least get an experienced 
rider with a safe street-riding record 
to teach you. 

For moped riding, send a stamped, 
self-addressed envelope to the Moped 
Assn. of America, 1001 Connecticut 
Ave. N.W., Washington, D.C. 20036, 
and ask for "Learn the Big 5 of Moped 
Safety and Pleasure." This is a fine 
booklet with many excellent riding 
and safety tips. Although aimed at 
moped riders, it also contains much 
useful information for beginning mo- 
torcycle riders. 

And most importantly, whenever 
you ride, wear a helmet—whether or 
not your state has a helmet law. HE) 


Install-yourself hot tub 


(Continued from page 99) 


the long run to have a smaller pump 
circulating the water to the filter and 
heater. We also felt we'd like the 
choice of a calm flow of water from a 
small pump as well as the more vigor- 
ous hydrotherapy action provided by 
the larger pump. 

For our system we selected a %-hp 
pump for our filter and heater and a 
1.5-hp pump for our jet system. One 
reason we chose Hayward's Super 
Pump is that the motor may be re- 
moved without disconnecting any 
plumbing; this simplifies servicing. 

In looking for fittings, we realized 
that not all are long enough to pass 
through the 1%-in.-thick walls of a 
wooden hot tub. Hayward does make 
them specifically for thick-walled in- 
stallations. We also used Hayward 
ball valves and check valves. All the 
company’s fittings are available with 
either threaded or socket ends suit- 
able for plastic pipe joining. 

We had decided on Schedule 40 PVC 
pipe because we felt it would hold up 
better over years of use. (Another op- 
tion would have been high-pressure, 
high-temperature reinforced rubber 
hose, used with adapters.) 

One fine Saturday morning we set 
out to put it all together. Because of 
the enormous weight of the filled tub 
(7000 lbs. in our case), we had decided 
it would be best to cut a hole in our 
above-ground deck so the weight 
would be supported by the ground. (If 
such a solution isn’t feasible with your 
deck, you can, of course, reinforce it.) 
Our tub sits on three 4x6 chime joists 
set at a 90-degree angle to the boards 
making up the floor; these joists sup- 
port the entire tub and let air circu- 
late around it to prevent rot. We 
placed them across concrete footings 
set level in the ground to minimize 
any settling. 

We began the tub assembly by fit- 
ting together the predrilled and dow- 
eled floorboards, placing them at right 
angles to the chime joists. 

After all staves were in place, 
we took the first of the five iron hoops 
provided by the manufacturer and set 
it—using wire nails to hold it in 
place—at the lowest point, four inches 
from the bottom, so that it would bind 
the staves at floorboard level. We then 
placed the other hoops evenly on the 
tub, taking care that each lug spanned 
two staves. When all hoops were on, 
we tightened them—starting with the 
bottom hoop. One of us got on the in- 
side ofthe tub and tapped the staves to 
round out the tub. As this was done, 
we tightened the lugs and pounded 
the hoops into the outside of the tub. 
This process was repeated several 


times to insure a tight, round tub. 

With careful planning, the place- 
ment of benches on the inside served 
to facilitate stepping in. We placed 
one an easy step down at about 18 
inches from the top (which also makes 
it just the right height for a young 
child to sit comfortably) and the other 
lower, to serve as an adult seat. Both 
were made from 2x 10 cedar cut to fit 
the curvature and installed with 
stainless-steel screws. 

The hydrotherapy system—consist- 
ing of four jets—was located across 
from the lower bench, with one pair at 
the bench's height (perfect for a foot 
massage if you're sitting, correct for 
the small of the back if you're stand- 
ing near it) and the other pair above 
them to hit higher in the back. Addi- 
tionally, we installed directional 
heads to allow manipulation toward 
more of the body. 

The hydrotherapy fittings located 
on the outside of the tub have breath- 
ing tubes to induce air into the nozzle; 
these must be located above water lev- 
el. (Keep in mind when installing 
these jets that the lower they are in 
the tub, the more pump pressure is 
needed to operate them properly.) As 
the hydrotherapy system uses large 
amounts of water, we used a two-inch 
anti-vortex fitting and suction line to 
allow for an adequate supply to our 
2%-hp pump without creating a dis- 
turbing suction near the outlet inside 
the tub. We used unions on either side 
of the pump and ball valves on the in- 
take and return lines to allow for easy 
disassembling of the pump for service 
without draining the tub. 

The next step was to install the fil- 
ter system and heater; they should be 
as close to the tub as possible and the 
heater must be six inches away from 
any combustible surface. 

We located our outlet near the bot- 
tom of the tub to assist in removing 
any settled debris. The return line 
from the heater was located near the 
top ofthe tub with a directional fitting 
to facilitate circulation of water. We 
again used unions, at the pump and 
heater, to allow easy disconnection for 
winterizing or servicing. Ball valves 
were located on both the return and 
outlet to permit interim removal for 


servicing the components. Ge) 

FOR MORE INFORMATION 

Commercial manufacturers and distributors are prolif- 
. For a list, writ & Tub Insti- 


А 92713 or Spa and Tub Assn., 

235, Santa Ana CA 92705. Two 

sources we've checked out are California 

Box E, San Luis Obispo CA 93406 and Barrel 

1805 Lodi Lane, St. Helena CA 94574. For a suppliers list 

plus а new color booklet called “Redwood Garden Set- 

tings for Spas, Tubs, Pools,” send 50¢ to 

wood Assn., 1 Lombard St., San Francisco CA 94111. 
For individual components, check swimming-pool 

dealers, as suggested in text. For tubs alone, one source 

is National Tank, Box 7, Clackamas OR 97015. 
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SHOP TALK 


By RICHARD STEPLER 


Another solar engine 


Our report on "Solar Muscle” (PS, Feb.] 
drew this response on a similar device. 
Writes reader Jim Jedlicka of Los Altos, 
Calif.: "In about 1970, a NASA satellit 
with extensible booms developed a pecu- 
liar problem: Whenever the satellite was. 
in sunlight, its booms twisted back and 
forth wildly. When shaded by the Earth, 
they remained motionless. 

"NASA's Dr. Dick Beam analyzed the 


problem and proved that the manutactur- 
er had accidentally built a crude form of 
solar heat engine. Beam was able to re- 
produce the motions in the laboratory by 
simulating the sun's heat with a row of 
heat lamps. Engineers who looked at 
Beam’‘s model were so intrigued by it that 
they offered to work with him to devise 
other solar heat engines. 

"The most efficient, and the simplest, 
turned out to be a rotary design. The en- 
gine consists of a thin-walled tube 


Passive-solar house 


Funny, it doesn't /ook like a passive-solar 
house: That's a remark sure to be over- 
heard when people get a peek at this new 
design for passive-solar heat gain. The 
Brookhaven House is the work of Total 
Environmental Action of Harrisville, N. 
and Brookhaven National Laboratory in 
Upton, N.Y. 

The first such house, built on Brookhav- 
en's grounds, demonstrates how thermal- 
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mass materials, such as brick, can be used 
to cut heating costs in an otherwise con- 
ventional-looking house. The goal of the 
project, reports Brookhaven, was to add 
thermal mass to save heating fuel without 
reducing comfort. That house is now be- 
ing monitored. 

Meanwhile, Four Seasons Solar Prod- 
ucts Corp. (672 Sunrise Hwy., West Baby- 
lon, М.Ү. 11704), suppliers of the home's. 
greenhouse, offers its solariums for pas- 
sive-solar retrofits. Write for a catalog. 


mounted in bearings so it can rotate. A 
pair of flywheels is mounted on each end. 
Without sunlight, the flywheels droop— 
from sag in the tube—in a line directly be- 
low the bearings. They have no tendency 
to rotate in either direction. If sunlight is 
applied to the side of the tube, it expands 
and bends the tube sideways, toward the 
heat source. The flywheels are moved off 
center, causing them to ‘fall’ and rotate. 
Under steady sunlight, the flywheels are 
continuously pulled to one side and the 
engine turns steadily. Speed and power 
increase if the solar heat is applied higher 
on the tube. Maximum power occurs 
when the sun is directly on top, but then 
the engine isn't self-starting; so the sun is 
directed off the top a bit. 

"The photo shows a large rotary solar 
engine made of a six-in.-dia., thin-wall 
stainless-steel tube, about 15 feet long. 
Two 300-Ib. flywheels, burned out of one- 
in. steel plate, slide along steel shafting to. 
vary the sag of the tube. Torque and rpm— 
to measure horsepower—are read out on 
the table at left. The 'sun' is the row of 
heat lamps. 

"Free running speed of this engine was 
105 rpm, but even at this speed it was an. 
awesome sight, with the frame trembling 
from the somewhat unbalanced 300-Ib. 
flywheels. The most power was devel- 
oped with the engine loaded down to 
about half its free running speed. Shortly 
after the photo was taken, the laboratory 
director inspected the engine, said he 
could see no application in space, and or- 
dered all work on it stopped." 

While | might have agreed with the lab 
director at NASA's Ames Research Center 
in 1970, it seems to me that now there 
might be some terrestrial applications for 
such a solar engine. Jedlicka adds that the 
final patent on the device (No. 3,830,060), 
covering rotary solid medium thermal-ex- 
pansion engines, is held by the U.S. gov- 
ernment. 


Panning for gold 


There may be a new gold rush on if items 
that have crossed my desk in recent 
weeks are any indication. "Pan Gold on 
Your Next Vacation" introduces you to ba- 
sic equipment, the panning process, 
where to look for gold, and where to sell it. 
It's $2.50 from Pilot Books, 347 Fifth Ave., 
New York, N.Y. 10016. “How to Dig for 
Dollars” is aimed at a range of minerals. It 
covers prospecting techniques, protec- 
tion of claims, and government services 
available. From Reymont Assoc. (29 Rey- 
mont Ave., Rye, N.Y. 10580); $2.50. And 
finally, there's the '49er Gold Pan, a 12-in.- 
dia. plastic pan with built-in cleaning "'rif- 
fles" and a gold-collecting trap. From S&S 
Sales, 11796 Sheldon St., Sun Valley, 
Calif. 91352. $2.98. 


Alcohol power 


Want information on the production, eco- 
nomics, and performance of gasohol, eth- 
anol, and other alcohol fuels? If you don't 
find it in our March '80 story, "Alcohol 
Fuels—Can They Replace Gasoline?”, call 
the National Alcohol Fuels Information 
Center at (800) 525-5555; in Colorado, 
(800) 332-8339. ui 
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0051 CHEVROLET 55 or 57 repnnt factory manual gwe year 8206 INTERNATIONAL SCOUT 67.73 800 A 8. Y mais 
8407 CHEVROLET 56 suopiement to $5 manua! 195 | 8565 INTERNATIONAL 62:78 tune matar Scout wagon, pekup — $i RAMCHARGER, TRAILOUSTER 74.75 ali models 
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9422 COMET 60:65 covers ә! models 8739 JENSEN HEALEY reprint of factory manus SUNBEAM TIGER reponi o! factory shop manual 
8211 COMET 7077 covers al models 1254 LANOROVER 59.77 covers 2 24. 3 gas & дезе models TEMPEST. GTO, LE MANS 6873 races 
8212 CORONET, DODGE 71:75 covers all models 9773 LINCOLN 71.77 al models inc Versaiies ES HS ab or 
0477 CORVAIR 60-69 covers эй modes, D461 MAVERICK 69.71 6 cyi 170 200. 250 cv ia eng TOYOTA CELICA 70.77 covers зї modes pori 
0478 CORVETTE 57.65 covers i 283 & 327 models 8211 MAVERICK 72.77 covers ж oce TOYOTA CELICA 7879 — «es 
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7137 CHILTON AUTO REPAIR 64.71 lor ail American cars 6331 GOLD BOOK official used car value guide 46-70 VOLKSWAGEN RABBIT SCIROCCO 75.79 al! gasoline models. 
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8726 TRANSISTOR IGNITION SYSTEMS cv temal — (0988 DATSUN GUIDE сезме lechncal coverage si mode's Кыры 
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1707 BASIC BODYWORK & PAINTING 8152 BOLT-ON PERFORMANCE what to buy & what 4 wil do 
1711 BASIC CARBURETORS & FUEL SYSTEMS 0735 SUPERPOWER - turbo & supercharging fuel mtn 
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$а11 MOLLEY carbs. a 2 & 4 boi tune & reputi 3050 LAWNMOWER servce & lu ah pepuar makes eee) 
Books shipped to all parts USA/Canada (US Dollars) ll 
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9947 FRONT WHEEL DRIVE complete. емей history. anas. 7109 CLOTHES DRYERS tx эй makes and mode's 


6029 DIESEL GUIDE covers everything owner/buyer should know $8.95 | 1268 SEWING MACHINE REPAIR илсе. ni repr ы makes 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No. to Car Care, Popular 
ju 


By RAY HILL 


d [ 


DRIVE SHAFT. 


Removing a drive shaft 


When removing a drive shaft—to replace a 
bad universal joint, for example—mark 
the differential companion flange and 
make a corresponding mark on the drive 
shaft. You must do this on a constant-ve- 
locity drive shaft, and it's good shop prac- 
tice to do it on any propeller shaft. Drive 


S 
DIFFERENTIAL Wh, 
w 


$25 


shafts are balanced. If the shaft was bal- 
anced while connected to the differential, 
reconnecting it in a different position 
could cause vibration when the car is driv- 
en. Marking with a scribe is best—chalk 
may get rubbed off. A nail may be used as 
a scribe if one isn’t available. 


Installing pistons 


When replacing a piston in a rebuilt en- 
gine, use a ring compressor and push the 
piston down steadily with a wooden ham- 
mer handle. The piston should slide in 
easily. If it doesn't, don't force it. Remove 
itto make sure the rings are properly com- 
pressed, then try again. 


Replace vacuum hoses 


As the years pass, vacuum hoses tend to 
harden and crack. Because of this, it's a 
good idea to replace all the vacuum hoses 
every two or three years. Measure the 
length of each hose with a tape measure. 
To make sure you get the right diameter, 
cut a small piece of each hose and take it 
with you to the auto-parts store. Most 
hoses just slip onto their taps. If one re- 
quires a clamp, reuse the old clamp un- 
less it's damaged. Replace it if it is. 
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Rough idle? 


A quick way to see if it's caused by a vac- 
uum leak around the carburetor or intake 
manifold is to spray choke cleaner into the 
carb while the engine is idling. If the idle 
smooths out, isolate the leak by spraying 
where each intake-manifold runner con- 
nects to the head, and where the carb 
bolts to the manifold. When the idle 
smooths out, you've found the leak. Read 
directions to be sure spray is compatible 
with the catalytic converter. 


Windshield washer won't spray 


To find out why, remove hose from spray 
nozzle and turn the switch to "spray." If 
fluid comes out, the nozzle is clogged. No 
fluid? Remove the hose from the pump 
and turn the switch to "spray" again. If no 
fluid comes out of the pump, the pump is 
the culprit. Depending on the type, repair 
itor replace it. When testing, the fluid res- 
ervoir must have fluid in it, of course; and 
the intake hose must be in the fluid and 
not clogged with foreign material. 


When you want to до а long way, 
take an oil that’s been there. 


The year was 1919, eight years 
before Lindbergh. Captain Albert 
Read and his crew of two were flying 

from Newfoundland to the Azores, 

to Lisbon, and on to England, to 
become the first men to cross the 

Atlantic by air. 

The oil they used was froma 
young company in Pittsburgh — the 
Gulf Oil Company. It was considered 

‚ to be the best oil in the world. 

In later years, Gulf oils were used | 
to set more than 200 world and 
American records, and in 1935, one 
of the most extensive experimental 
laboratories in the business was 
opened in Harmarville, Pa. 

Out of those facilities have come 

t > products that are the standards of 
5 Р their industry. Products for airplanes, 
ý ч boats, factories, homes, and of 
course, automobiles. 
7 So today when you're looking 
or products you have 
to rely on, don't forget еу 
the mostimportant | 
ingredient of all. G ulf, 
Experience. 


Drive with experience. 


Tough protective 
hardware for 


windows and 
patio doors 


Charley-Bar blocks prying attack on slid- 
ing door, swings up out of way when door 
is opened. Long rods of Lok-Safe locks (in- 


116 | POPULAR SCIENCE 


Í 
KES 
set) secure door by pinning through over- 
lapping center stiles of closed doors; lock 
body mounts on inside door or track. 


You can lock burglars out 
with these new devices 
and installation tricks 


By PAUL BOLON 


Glass presents a special problem for 
home security. Confronted with it, 
most people throw their hands up and 
admit defeat—after all, they say, glass 
can always be broken. Such lazy rea- 
soning proves costly to homeowners 
every day. 

Burglars don’t often break glass to 
enter a home. They don’t have to risk 
the noise, since most windows and 
glass doors can be forced easily with- 
out breakage. The butterfly latch on 
many double-hung windows can’t re- 
sist a mild prying attack. Typical hook 
latches on sliding glass doors aren’t 
much better. 

If burglars can’t pry open a window 
or sliding door, most will go no fur- 
ther. Police advise reinforcing your 
windows and sliding doors so that the 
only way for a burglar to gain entry is 
to smash the glass. If he does, and 
finds a keyed lock on the frame, he’s 
prevented from releasing the latch 
and sliding the frame open. Instead, 
he must risk climbing in over jagged 
shards of glass still in the frame. Mak- 
ing him do this may not seem much of 
an added barrier, but police insist that 
these precautions stop many burglar- 
ies. (Our cover story in the May issue 
dealt with entry-door security.) 

Making sliding doors and windows 
jimmy-resistant is surprisingly sim- 
ple to do. Some of the methods recom- 
mended by police are not new, but 
they’re still the best yet devised. And 
there are some new keyed locks avail- 
able that, when used in conjunction 

Continued 


Discover the latest in home computers, 
fine stereo components, color TV's, 
ham radio, precision test instruments, 
innovative electronics for your home... 
all in easy-to-build, money-saving kits. 


Send today for your 
new Heathkit Catalog 


Discover the savings and satisfac- 
tions of kit-building – see the latest 


in electronic kits in the new colorful, (т ту | | Free Heathkit Catalog 


104-page Heathkit Catalog. You'll find = 
nearly 400 exciting kit ideas- all fun | Mail to: Heath Company, Dept. 016-672 
to build and all affordable. Send today Benton Harbor, MI 49022 


for your personal copy of the new 
Heathkit Catalog. = Please rush my personal copy of the new Heathkit 
| Catalog to me. I'm not currently receiving your catalogs. 


VISIT (OUR НЕАТНКІГ STORE 

In the U.S. and Canada, visit your nearby 
Heathkit Electronic Center where Heathkit 
Products are displayed, sold and serviced. 
See the white pages of your phone book. In 
the U.S., Heathkit Electronic Centers are 
units of Veritechnology Electronics Corporation. Address 


Name 


ө Heath Company, 
rbor, MI 
any, 1 о Dundas City 
, Mississauga, Ontario LAX 2R7) 


Heathkit 


° 
PEN-CHROME SUPER S. 


Fuller-O'Brien's Pen-Chrome Super S is 
easily applied for flawlessly controlled 
staining. It dries quickly, cleans up with 
water and it's beau- 
tiful. Choose the 
tone that's perfect 
for you. For acom- 
plete "How to Do 
It" folder and Stain 
Color Chart, send 
50¢ to Fuller-O'Brien 
Paints, RO. Box 


Ne CHROME 
Жыз" QUE 


Available at your Fuller-O'Brien Pro Shop. 


The world's most 
VERSATILE and USEFUL 
home tool! 


STAPLE GUN 


SHOOTS 
ASTAPLE 
WHEREVER YOU'D 
DRIVE A NAIL! 


This versatile hand tacking tool 
makes home repair and im- 
provement jobs a breeze! One 
squeeze, its nailed the fast, 
easy one-hand way — with 
other hand free to hold material 
in place! All-steel with patented 
АЛЫ mechanism for life- 
ime rugged dependability and 
trouble-free performance. Avail- 
able at leading Hardware, Home 
Center & Discount Department 
Stores Everywhere. 


271 Mayhill Street, Saddle Brook, 
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Installation of Deerfield lock requires dril- 
ling only three holes: two in fixed dour 


Gripping sash lock (left) resembles com- 
mon butterfly (right), but is superior. Final 
quarter turn of handle squeezes sashes 
together tightly, prevents shimming. 


and one in sliding door. Lock body lifts off 
completely when door is opened. 


Replacement latch made by Adams Rite 
(left) is several times stronger than typical 
latch (right), but many doors lack deep 
enough stile for mortise replacement. 


Sheet-metal screws installed in top track 
of sliding door (left) prevent jimmy break- 
in. Windows can be protected from prying 
attacks by pinning sashes with 10d nails 
(below left). Nail heads should fit flush 
against sash to prevent detection. Short 
length of nylon fishing line tied below 
head aids removal. If possible, through- 
bolt window latches (below) with carriage 
bolts or, if nuts interfere with latch opera- 
tion, counterbore larger holes for nuts un- 
derneath. After tightening, cover nuts 
with hard-drying filler. 


‘ith police anti-jimmying ideas, offer 
significantly tougher barrier to bur- 
lars. Let's begin with what you can 
lo to help your sliding doors. 


liding doors 
The small, usually surface-mounted 
ook latch is standard on 90 percent of 
liding doors. This latch poses little 
bstacle to a burglar with any prying 
1; however, the door itself is even 
asier prey. Because there is often 
расе between the door frame and the 
ор track, burglars can pry up one of 
he doors, lift it out, and set it aside 
Intact. To thwart this most-common 
ssault, put several sheet-metal 
crews into the track above both doors 
see drawing). If the top rail on your 
luminum frame doesn't have a flush 
urface to meet the heads of the 
crews, fill the channel with wood. 
You can replace a weak latch and 
trike with a better one, or install an 
dd-on lock. Don't rely on a board laid 
n the track behind the moving door; it 
ап be popped out by a shim worked 
etween the two doors. Many new 
doors are "hurricane" models, with 
the moving door in the outside track; 
with these, you can't use the board 
trick, anyway. 

Several companies sell strong mor- 
tise or surface-mount locks that can 
replace weak latches. The mortise 
substitutes are inexpensive—about 
$5—but they require a door stile with 
1% inches of hollow space inside. 

There are three kinds of add-on 
locks to back up a weak latch: the 
Charley-Bar, stop-type locks that at- 
tach between the two doors, and pin- 
ning locks. 

The Charley-Bar is a light alumi- 
num bar that installs between the 
moving door and the frame (see pho- 
to). The bar fits into a catch on the 
back of the door and swings out of the 
way when the door is opened. The 
Charley-Bar costs $7.75; a short ex- 
tension with a keyed bolt costs $4.95. 

Pegs (or studs) of stop-type locks fit 
into holes drilled into each door's bot- 
tom rail, thus preventing the doors 
from moving. The Deerfield lock is a 
substantial piece of angled metal with 
a keyed cylinder; it costs about $8. A 
lock with a similar pegging principle 
is made by National Lock Hardware. 
Each of these locks requires a rail at 
least 1% inches tall for installation. If 
your door has rollers, be sure that 
drilling holes for these locks won't in- 
terfere with their operation; and don't 
remove any corner screws. 

The third type of sliding-door lock 
pins the frames of the moving and 
Continued 


Discover the Handyman Airless 


Paint Sprayer 


The fast & easy way to paint. 


* More reliable and faster than aerosols. 


Faster than a brush. 
ө No compressor needed. 


Buy an affordable paint sprayer that is as easy 


to use as it is to clean. 


LOOK AT ALL THESE FEATURES! 


Stroke 
adjustment 
knob — 

adjust 

for 

material 

being sprayed. 


Now available for 
ony $29.99 


Removable nozzle 
oim with sapphire 
orifice for longer 

life and even 

spray coverage. 


0 


È —. "Me Heavy-duty 


Fast-action 
trigger 

for 

instant 
control. 


Fine-mesh filter 
to screen out contaminants, 


BENEFITS FOR YOU! 


€ Sprays oil paint, enamel, varnish, poly- 


urethane, stain, and lacquer. 


@ Perfect for painting indoor and out- 


door furniture, automobiles, fences, 
shutters, wicker, toys, etc 


PROFESSIONAL RESULTS 
Covers all surfaces quickly and easily 
with no brush marks. 


FAST CLEAN UP 
Just spray а solvent through the gun. 
It’s that easy! 


ONE YEAR GUARANTEE 

The Handyman Airless Paint Sprayer is 
warranteed by the manufacturer to be 
free from defects in material and work- 
manship for one year from the date of 
Purchase. 


k free motor. 


| | Replaceable pump 
for easy maintenance. 


Unbreakable 
wide-mouth 
28-oz. jar 

is easy 

to fill 

and clean, 


ORDER NOW! Central City Chemical Co. 
P.O. Box 687 
Mundelein, Illinois 60060 
Please send me: 
———— (Qty.) Handyman Airless Paint 
Sprayer @ $29.99 ea. Add $1.50 for 
postage and handling per item. Illinois 
Residents add sales tax. For rush delivery 
call toll free 1-800-331-1750. 


O Enclosed is $. (Check or M.O.) 
Charge my acct, (Visa [)Master Charge 


Interbank Мо. 
Acct. No. 
Signature 
Name 
Address 

City 

State 

Zip Code. 


please print 
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THE SIMPLE 
ALTERNATIVE 
TO MOPEDS. 


THE 
BIKE MACHINE ^ 


Now, you can save hundreds 
of dollars you would normally 
spend on a moped. 

The heart of the BIKE MA- 
CHINE® is a quality 1% hp, 31 cc 
Mitsubishi engine. This lightweight 
assist engine mounts in minutes un- 
der the seat of most bikes and lets 
you cruise up to 20 mph. 

Centrifugal clutch allows 
smooth idle until you are ready to 
take off. Recoil starter and fingertip 
throttle make starting a breeze. 

Buy the BIKE MACHINE ® It's the 
simple alternative to a moped. 


Send for more details and free color 
brochure on the BIKE MACHINE. Call 
(817) 232-2150 or write K&S Industries, 

Р О Box 612, Dept PS, Ft Worth, TX 76101 


Windows and patio doors 
[Continued] 


fixed doors together. With the d 
shut, a hole is drilled through 
overlapping center stiles for a me| 
pin. You can make a homemade vi 
sion yourself or buy a $6 Lok-Safe рі 
ning lock that has a key cylinder. 


Windows 

Standard butterfly sash locks 
double-hung windows offer little 
sistance to prying because they| 
held with short wood screws. 
latch can even be worked open wit] 
thin blade inserted between the s; 
es. Almost none of the dime-store ві 
mick locks—wedges, friction-, рїї 
or stop-types—helps much. Police 
ommend the old remedy of pinni 
double-hung windows with 10d 
heavier nails (see drawing). D 
slightly oversize holes for the nails 
easy removal. Nail heads can 
painted to match the window. 

All ground-floor windows (and a 
others that can be easily reached) 
candidates for a keyed lock. One n 
sash lock works especially well wii 
pinned windows. In the final qu 
turn of its handle, it snaps shut ai 
pulls the window frame tightly 
gether. This gripping type of lock 


made by Ideal in keyed and unkey: 
versions. Lanell makes a strong рї 
ning lock that fits flush to the ва! 
and has a keyed lock. Cassell’s uniq 
long-pin model mortises into the wi: 
dow sash, and the well-concealed рі 
is extracted with a magnet. Replat 
ment locking handles are made 
casement windows. 

Ultimate window or glass-door 
curity is either a decorative sí 
grille or an accordion grate for wii 
dows on fire escapes. In high-crime a} 
eas, fire-escape and ground-floor wi: 
dows need this protection. Police г‹ 
ommend only one type: It has a ke 
less lock that can only be rele 
from the inside. Padlocks are absi 
lutely out for any window that's a fi 
exit. All household members shou! 
be taught how to unlock all windo 
and sliding doors on fire egress rou! 
Keep extra keys within 40 inches 
windows and doors. What about key: 
locks on children's bedroom window: 
The risk is probably too great. 


Sophisticated 
personal 
computers for 
serious people. 


Ohio Scientific microcomputers are 
not just game machines that have 
spread wings. We've been making 
microcomputers since the industry 
began in 1975. No matter what your 
application, we have a computer that 
merits your serious consideration. 


MANUFACTURERS' ADDRESSES 
locks: Deerfield Lock, 758 Hoffman, | 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [216)831-5600 


ments: Adame Rte, Box 1301, 4040 5. Capitol, City 
industry CA 91749; Schlegel, 1585 Jefferson Rd, 
23197, Rochester NY 14632; W&F Mfg., 811 Airwa 
Glendale CA $1201. Pinning locks for doors and 

i Sete Ail Rite Industries, Inc. 2470 NW 1 
St Opa Тоска FL 33054. Window grates: Kaufman Ir 
Works, 1685 Boon Ave., Bronx NY 10460. 
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Racing proa 


uses latest lightweight materials 


By SUSAN RENNER-SMITH 


"It's still experimental, said Rory 
Nugent. "But Godiva was designed for 
fast, safe transatlantic passages. Let 
the Atlantic decide." 

As you read this, Nugent should be 
battling the Atlantic in his craft. He 
hopes to be the first American to win 
the OSTAR (Observer Singlehanded 
Transatlantic Race), a grueling race 
from England to Newport, R.I. 

Godiva, an exotic marriage of Poly- 
nesian outrigger and NASA technolo- 
gy, has a good chance, Nugent thinks. 
“This boat is just so fast,” he said with 
some awe. "It's gone 24 knots on one 
good burst." 

Speed is intrinsic to the Polynesian 
proa. Cousin to the catamaran, the 
proa has just one long, slim hull, with 
an outrigger for balance. To prevent 
capsizing, the outrigger must be kept 
to leeward, so the proa can't turn to 
change tack, like other yachts. In- 
stead, the skipper slackens the sails, 
then pulls them around and sheets 
them in tightly at the other end of the 
boat. The bow becomes the stern, and 
the craft sails off in the opposite direc- 
tion. 

This odd design means the proa 
must be steerable from both ends. 
"The Polynesians had a huge palm 
frond that they moved from end to 
end," said Nugent. "I have two re- 
tractable rudders controlled by a cen- 
tral tiller." Since the proa doesn't need 
weight to carry it through a change of 
tack, Nugent built it with advanced, 
lightweight materials. Its 36-foot-tall, 
aluminum-core masts, for example, 
are reinforced with superstrong, 
lightweight boron fibers. "The manu- 
facturing process is unique," Nugent 
said. "We use the same giant ovens to 
bake these masts as were used for the 
Apollo moon lander." 

At 1475 lbs., Godiva is the lightest 
of the 152 OSTAR competitors. Nu- 
gent aims to prove that his craft is also 
a match for the punishing seas. W5 
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Sailing “backward” (below), Rory Nu- 
gent sheets in the sails after lowering 
the forward rudder and raising the aft 
one into a centerboard-like box. A clever 
push-pull cable system lets him control 
both rudders from the main hatch. The 
torpedo-like flotation tube on the craft's 
windward side (right) protects against 
capsizing. Aside from its PVC foam core, 
the hull is made entirely of unidirection- 
al S-glass—a superstrong fiberglass 
used mainly by the aerospace industry. 
Nugent built the boat at his Vineyard 
Haven, Mass., boatyard from plans by 
Dick Newick. X 
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than 
Desenex: 


Really better 


If you've got athlete's foot and you're 
still using Desenex,you should know 
that Aftate is better. 

In independent studies, the medica- 
tion in Aftate has been proven to be 
more effective in killing athlete's foot 
fungus than the medication in Desenex. 

In fact, doctors recommend the 
medication in Aftate 11 to 1 over the 
medication in Desenex. 11 to 1. 

Aftate is better than Desenex. Really 
better. It's the killer. 


Read and follow label directions. 
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3-D 
pantograph 
carves rough 
copies fast 


There’s a little bit of artist in all of us. 
All we need is a way to bring it out. 
One of the easiest and newest ways I 
know is offered by the Sears Router- 
Recreator. It’s a special router panto- 
graph that works in three dimensions 
instead of the usual two. This lets you 
duplicate carvings and other three-di- 
mensional sculpture, as well as two- 
dimensional signs. To use it, you sim- 
ply run a stylus over the work you 
wish to duplicate, and the router does 
the rest. 

To start, cut your workpiece to 
rough shape with a bandsaw or coping 
saw. Then mount master and work- 


espe = 


Recreator roughed out a duplicate of the 


C-clamp at left in about 15 minutes. An- 
other 15 minutes with hand tools and 


piece on the Recreator and start rout- 
ing with a %-inch straight bit. About 
15 minutes later you'll have the work- 
piece routed to a rough-cut facsimile 
of the original. You then work down 
through a succession of smaller bits 
and styli, adding detail as you work. 
The unit is well designed and solid, 
with no play in the linkages; so the 
bits reproduce the master quite accu- 
rately. However, don’t expect to dupli- 
cate fine detail. As a test I “recreated” 
a small C-clamp to see if I could pick 
up the fine detail in the lettering en- 
graved on it. I couldn’t. The Recreator 
is at its best duplicating bold shapes 
with a minimum of fine detail. It’s 
also good for roughing out work to 
which you can then add details with 
hand tools. In fact, I liked the tool best 
when I used it with only the two larg- 
est bits. Once the workpiece is 
roughed out, you can finish it off quite 
quickly with rasps and sandpaper. 
Hard facts: The recreator will take 
just about any router with a body di- 
ameter between three and 3% inches. 
You only have to remove the handle 
assembly of your router before slip- 
ping it into the 
pantograph’s 
mount. The max- 
imum work size 
is supposed to be 
an eight-inch di- 
ameter, but I 
cheated a bit and 
managed to do 
work a half inch 
larger than that. 
The frame takes 
up a lot of space, 


but its light- 
weight and easy 
to take apart. 


The Recreator is 
priced at $98.50; 
a set of five bits 
matched to the 


five styli lists 
for $15.99.—A. J. 
Hand 


sandpaper produced a finished carving 


(right). The Recreator also duplicates 


signs like the usual 2-D machine. 


iny tape player is only 37 by 5% by 13s 
inches; plays regular-size cassettes. 


"Wow!" 

"Incredible!" 

"I can't believe it!" 

Every time I slip the tiny head- 
phones of Sony's new stereo cassette 
player over someone's ears and turn 
lon the music, the listener's eye widen 
land he exclaims with surprised plea- 
sure. It's really hard to believe that 
such high-quality stereo sound can 
come from a %4-pound tape player and 
headphones that weigh 1% ounces. 

The Sony Soundabout is designed to 
go wherever you go. You can commute 
to music via train or van pool without 
disturbing fellow passengers. Or take 
it to the library and read to music. It 
comes with a vinyl carrying case, 
shoulder strap, and a case for spare 
cassettes and batteries, so you can 
even have music in your ears while 
active. Imagine skiing to Stravinsky 
or skating to your favorite disco beat. 

Much of the engineering that went 
into the Soundabout comes from 
Sony's TCM-600, the world's smallest 
standard-cassette tape recorder, ac- 
cording to the company. The TCM-600 
has most of its electronics on a single 
integrated circuit. A coreless motor 
means low inertia and thus longer 
battery life. The tape drive uses a 
counter-inertial flywheel system to 
minimize wow and flutter. 

At first glance, the Soundabout 
looks identical to the TCM-600. But to 
make room for the stereo electronics, 
the recording head and electronics 
were removed; the Soundabout is a 
tape player only. ("Who needs a re- 
cording head while bicycling?" asks 


John Strom, Sony's product planner 
for consumer audio.) Nor does it have 
a speaker; you must use headphones. 

The Soundabout headphones use 
samarium-cobalt magnets, which are 
three times as powerful as conven- 
tional magnets, says Sony. That gives 
quicker, more accurate response to 
the input signals. The company also 
developed tiny stereo headphone jacks 
for the Soundabout. 

The little player has separate right- 
and left-channel volume controls, just 
like large stereo systems. An orange 
"hot line" button actuates a micro- 
phone that lets you sing or talk over 
the tape. Through the earphones, it 
sounds as though you are the star of 
the performance. Other controls are 
conventional. 

A second set of headphones can plug 
into the player so that two can listen 
together. Two AA alkaline batteries 
power the Soundabout for approxi- 
mately eight hours. A rechargeable 
battery, AC adapter, and DC car-bat- 
tery adapter are optional. 

I found the Soundabout a delightful 
companion for walking and garden- 
ing, and even satisfactory for running. 
The first time I ran with it, I just 
strapped the player around my waist 
via the belt loop on its carrying case 
(see photo). But that let it flop up and 
down too much, causing objectionable 
wow and flutter. Next time out, I used 
the nylon sports pouch, an optional ac- 
cessory that sells for $10. With player 
in pouch and pouch secured to my ab- 
domen by a strap around my neck and 
another around my waist, the band 
played on very well indeed at a mod- 
erate running pace. With faster run- 
ning, a little wow and flutter re- 
turned. But running to music is cer- 
tainly possible with the Soundabout. 
And it's small and light enough to be 
totally comfortable. 

The Soundabout sells for $199; an 
extra set of headphones is $50.—V. 
Elaine Smay 


Soundabout goes along, even on the run. 
Sweat band anchors headphones. 
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Automotive 
trouble-shooting 


match wits with the 
diagnostic champs 


quiz- 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Poor mileage 


Lately your car has been giving poor 
fuel economy. The car has a V8 en- 
gine, and a two-barrel carburetor that 
uses a well-type choke system. The 
choke is not electrically assisted. 

Trouble-shooting the engine re- 
veals that the choke is taking a long 
time to open. But the choke linkage 
isn’t binding and the choke plate can 
be moved freely by hand (with the en- 
gine shut off). 

The engine remains on fast idle for 
an excessive period of time—even af- 
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ter you step on the accelerator pedal 
and release it. 

With the engine cold and not run- 
ning, you can move the exhaust-man- 
ifold heat-control-valve balance 
weight freely by hand. Dropping the 
exhaust pipe and looking up inside 
shows the valve is moving (it's possi- 
ble the weight could rotate without 
the valve inside actually turning). 

Placing your hand on the intake- 
manifold crossover reveals that the 
crossover does not heat up until the 
engine has been running for over five 
minutes. It should get hot rapidly. 

The choke pull-off is operating as it 
should. 

Curb-idle and fast-idle rpm are at 
shop-manual specs. 

Installing a new bimetallic choke 
spring and bracket doesn't help. Nei- 
ther does installing a new cooling-sys- 
tem thermostat. 

What's wrong with your car? 


2 Engine idles roughly 


You've noticed that your car's engine 
has begun to idle roughly. 

Compression is within shop-manual 
specs. 

Removing the valve covers, starting 
the engine, and watching the rocker 
arms while the engine idles reveals 
nothing unusual. Each rocker arm is 
moving up and down the same dis- 
tance. 

Installing new spark plugs gapped 
to specs doesn’t help. 

A visual inspection shows that the 
distributor cap, rotor, and spark-plug 
wires are in good shape. 

Attaching a vacuum gauge to an in- 
take-manifold vacuum tap gives a 
reading that varies between 15 and 16 
inches. 


A power-balance test indicates two 
dead cylinders. When either of those 
two cylinders is cancelled at idle, en- 
gine rpm doesn’t change. (On Ford 
cars you shouldn’t disconnect spark- 
plug wires when the engine is run- 
ning. See shop-manual instructions.) 

Removing the top of the air cleaner 
and spraying choke cleaner into the 
top of the carburetor causes the en- 
gine rpm to increase and the idle to 
smooth out. 

Turning the carburetor mixture 
screws out to the limits of their travel 
doesn’t make the engine idle any bet- 
ter. You reset the screws to their pre- 
vious position. 

Spraying choke cleaner around the 
area where the intake-manifold run- 
ners from the two dead cylinders con- 
nect to the head’s intake ports causes 
the idle to smooth out again. 

What's causing the problem? 


3 car vibrates 


At normal interstate speeds your car 
has a noticeable and annoying vibra- 
tion. A garage has checked out your 
wheels. They’re balanced. 

Tires or rims don’t have excessive 
runout. Wheel bearings are adjusted 
to spec, and front-end alignment is 
spot-on. 

There are no loose parts in the 
steering linkage. Nor is anything 
loose in the front or rear suspension 
systems. All the wheel lugs are 
tight. 

Your engine accelerates smoothly. 
It doesn’t misfire. And a power-bal- 
ance test indicates each cylinder is do- 
ing an equal share of the work. 

Brakes are okay. There are no bad 
wheel cylinders or malfunctioning 

Continued 
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brake shoes or brake hardware. The 
brake drums are not out of round. And 
the front-brake rotors don’t have ex- 
cessive runout or excessive variation 
in thickness. 

The vibration, which is accompa- 
nied by noise, is more noticeable dur- 
ing acceleration than during cruise 
speeds. When you decelerate, the 
noise and vibration almost disap- 
pear. 

Whenever you shift from neutral to 
reverse there is a clunking noise. 

What’s wrong? 


4 car pulls to the left 


Your car has disc brakes in front and 
drum brakes in the rear, as is common 
with most cars now. Recently, when- 
ever you brake, either to slow down or 
stop, the car pulls sharply to the 
left. 

You check tire pressures. All four 
tires are inflated to specs, and they're 
all the same brand and size. 

A complete front-end inspection in- 

| dicates that all parts are good and 
working properly. Front-end align- 
ment is at spec. 

An inspection of the rear brake sys- 
tem reveals no excessive dust or dirt 
on the drums or linings. Backing 
plates are secure and not worn. 

Measuring the thickness of the 
brake-shoe linings shows them to be 
within the maker's specs. There are no 
unusual wear patterns on the linings, 
nor are they soaked with grease or 
brake fluid. 

The rear-brake drums show no 
cracks, hard spots, or unusual wear. 
When measured with a micrometer, 
brake-drum dimensions are within 
Specs. 

The rest of the rear brake hardware 
Checks out okay, too. 

Readjusting the rear brakes to spec 
does not solve the problem. 

Next, you check the front brakes. 
The right-front brake pads are not 
worn as much as the pads from the left 
front brake. 

Neither brake rotor has excessive 
runout or too much thickness varia- 
tion. Thickness is within spec. 

What's causing the car to pullto one 
side? 


5 Banging noise 


Your car has an automatic transmis- 
sion. Whenever you accelerate, a 
banging noise comes from the engine. 

With the engine off and the car safe- 
ly elevated, you rock the drive shaft 


clockwise and counterclockwise with 
your hands. There is no play in the 
universal joints. The fasteners that 
hold the universal joints to their 
flanges are tight, and nothing appears 
misaligned. 

You remove the torque-converter 
inspection plate, and with a torque 
wrench check the bolts that hold the 
converter to the flex plate. Each bolt is 
tightened to spec. 

The power-steering pump and the 
alternator are both attached securely. 
The same goes for the battery hold- 
down. 

The front suspension parts (control 
arms, shock absorbers, strut rods, ball 
joints, springs, etc.) are all in good 
condition. 

The transmission mount and cross- 
member are okay. Using a pry bar, 
you cannot move the transmission or 
cross-member. Mounting bolts are 
tight, and neither transmission 
mount nor cross-member is cracked. 

An inspection of the transmission 
bell housing bolts shows that they are 
tight. There are no cracks or breaks in 
the bell housing. 

You notice a couple of unusual 
things, though. The tips of the cooling- 
fan blades have been making contact 
with the fan shroud. And during accel- 
eration the transmission shift lever 
moves a considerable amount. 

What’s causing the banging noise 
during acceleration? 


6 Grinding noise 


Your car has a manual-shift transmis- 
sion. Whenever the engine is running 
and the gear-shift lever is in neutral, 
there’s a grinding noise coming from 
the transmission/clutch area. When 
the clutch pedal is depressed, the 
noise disappears. As soon as you re- 
lease the pedal, the noise starts. 

Changing the transmission oil does 
not solve the problem. 

When you check clutch-pedal free 
play, it’s adjusted to spec. 

All rotating components on the en- 
gine (alternator, water pump, etc.) 
check out okay. The noise is not com- 
ing from the engine. 

Is the noise coming from the clutch 
throwout bearing or from the trans- 
mission? 


Answers 


1 A clogged exhaust crossover is 
the problem. The intake manifold 
Continued 
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must be removed, and the carbon de- 
posits in the crossover scraped off with 
a suitable tool. Using solvent won't 
help. 

The tipoff: The exhaust crossover 
took more than five minutes to warm 
up. With a cold engine that’s working 
properly, the crossover will become 
too hot to touch within a minute. 

The crossover is a passage in the in- 
take manifold that runs from one ex- 
haust manifold to the other. It passes 
beneath the carburetor, and exhaust 
gases pass through it at startup when 
the engine is cold. This heat provides 
better vaporization of the incoming 
cold fuel. 

Asthe engine gradually reaches op- 
erating temperature, the exhaust- 
manifold heat-control valve opens. 
This directs exhaust gas out the ex- 
haust pipe (instead of through the in- 
take manifold and then out the ex- 
haust pipe), because the heat from ex- 
haust gases is no longer needed to 
help vaporize the fuel. 

In this problem, the exhaust-mani- 
fold heat-control valve is moving free- 
ly, so you know the exhaust gases 
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should be passing through the cross- 
over. The fact that the crossover 
doesn’t heat up quickly indicates it’s 
clogged. 

If the heat-control valve had been 
stuck, it could have caused poor fuel 
economy, too. For example, if it will 
not close to allow exhaust gases to 
pass through the crossover during 
cold starts, you'll get the same effect 
as a clogged crossover. That’s why the 
valve should be checked occasionally 
to make sure it’s moving freely. 

If it’s stuck, apply liberal doses of 
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penetrating oil to each end of the shaft 
that the valve pivots on, and tap each 
end with a hammer until you can ro- 
tate the valve freely by hand (by rotat- 
ing its balance weight). Don’t strike 
the weight with a hammer—you may 
bend the shaft if you do. Tap only the 
ends of the shaft. 

In some cases, it may be impossible 
to free the valve by lubricating and 
tapping, and more severe measures 
are necessary. 

Some manifold heat-control valves 
are in the exhaust manifold. With 
these you have to remove the exhaust 
manifold. Now, with the manifold off, 
you can get at the valve itself. Apply 
liberal amounts of penetrating oil and 
try to turn the valve with your fin- 
gers. If the valve is recessed so that 
you can’t reach it, use a punch to tap 
the valve. If this doesn’t free the 
valve, you'll have to replace the man- 
ifold (or only the valve, if it isn't inte- 
gral to the manifold). 

On some cars, the valve is located 
between the exhaust manifold and the 
exhaust pipe. In this case you would 
drop the exhaust pipe and remove the 
valve. If the valve still can't be freed 
by hand, you must replace it. 


2 There's an air leak where the in- 
take-manifold runners from the two 
dead cylinders connect to the head. 
The leak may be caused by a loose 
manifold, bad gasket, or cracked man- 
ifold—but it must be eliminated for 
the engine to perform properly. 

A lot of things could cause a rough 
idle. But compression is good. And in- 
specting the rocker arms while the en- 
gine is idling shows that they are 
moving up and down the same 
amount. (If one was moving very little 
or not at all, that would mean a valve 
wasn't working—worn cam lobe, bad 
lifter, etc. —which could cause a rough 
idle.) 

А couple of things locate the prob- 
lem for you. Spraying choke cleaner in 
the carb while the engine is idling 
makes the idle smooth out. That indi- 
cates a lean condition, because spray- 
ing a combustible substance in the 
carb enriches the fuel/air mixture. 

Spraying the carburetor cleaner 
around the two dead cylinders' intake 
runners (where they connect to the cyl- 
inder head) also smooths out the idle. 
This pinpoints the problem. Vacuum 
sucks the choke cleaner in, enriching 
the mixture in those two cylinders. 

Caution: Never use gasoline, start- 
er fluid, or other highly combustible 
substances when searching for an air 
leak. Choke cleaner is acceptable, and 


is commonly used by mechanics (don’t 
use choke cleaner that's incompatible 
with catalytic converters). Always 
have an approved fire extinguisher 
handy. Work in a well-ventilated 
area, and wear safety glasses. Never 
stand with your face or hand directly 
over the carburetor throat when 
spraying anything into it. 


3 The bearings in the universal 
joint have worn out, and the joint 
must be replaced. It's most likely that 
the front joint is bad. But it could also 
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be the rear. The "slop" (play) created 
by this condition results in the vibra- 
tion—and the clunking noise when 
you shift into reverse. 


4 The right front caliper is bad. 
Usually, when a car pulls in one direc- 
tion when the brakes are applied, you 
would suspect a sticking brake cylin- 
der or contaminated lining. But other 
things can cause it, too, such as un- 
evenly inflated or mismatched tires. 
You have eliminated the other possi- 
bilities, however. 

The clincher is that the pads on the 
right side are not worn as much as the 
pads on the left—indicating that the 
left side has done more braking. 

To understand this problem more 
clearly, take a closer look at how disc 
brakes work. 

When you press the brake pedal, hy- 
draulic pressure pushes the piston 
out, causing both brake pads to 
squeeze against the brake rotor. Re- 
sult: rotor turns slower or stops, de- 
pending on amount of pedal pressure 
applied. 


When the brake pedal is released, 
he brake piston’s seal acts much like 
la brake spring on a drum brake. The 
Ispring retracts the brake shoe when 
the pedal is released. The retraction of 
the piston by the seal is very small, 
but enough to allow the rotor to spin 
freely between the brake pads. 

When corrosion, dust, or dirt builds 
ар between the brake piston and pis- 
{оп housing, the piston can bind. It 
may not retract, leaving the brake 
pads squeezing against the rotor all 
the time. Or it may not permit the pis- 
ton to move outward—as is the case 
Ihere—so only one front rotor is doing 
the braking. 

In either case, the caliper must be 
rebuilt or replaced. Any time brake 
pads on one side are replaced, the pads 
on the other wheel should be re- 
placed. 

The same goes for the drum brakes 
їп {һе rear. If new shoes go on one side, 
they should go on the other, too. 


5 A broken motor mount is the 
problem. It must be replaced. As the 
car accelerates, the engine is trying to 
rotate in the engine compartment. 
Two indications of this are the exces- 
sive movement of the gear-shift lever 
during acceleration and the tips of the 
fan blades hitting the fan shroud. 

A motor mount is a sandwich of vi- 
bration-absorbing rubber-like materi- 
al between two pieces of metal. One 
piece of metal is bolted to the engine, 
the other to the frame, or subframe, of 
the vehicle. There are two motor 
mounts at the front of the engine. And 
the transmission mount (where the 
transmission is bolted to the cross- 
member) serves as the third mount. 

One way to check for a broken front 
motor mount is to raise the hood and 
stand at one side of the car and watch 
the engine. With the parking brake 
on, have someone start the car. Ask 
your assistant to apply the brakes, put 
the transmission in "drive," and de- 
press the accelerator pedal slightly 
(for no longer than five seconds). 

Release the accelerator pedal and 
put the transmission in park or neu- 
‘tral. Accelerate to around 2000 rpm 
for a few seconds to let the fan help 
cool the transmission oil. Then try the 
procedure again, but this time put the 
transmission in reverse. With the 
transmission in drive, you have 
checked one front motor mount. With 
the transmission in reverse, you have 
checked the other one. In either case, 
if the engine rises up on one side when 
the engine is accelerated, the motor 

Continued 
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PRESIDENT’S 
SUMMER SALE 


* It's a 10" table saw 

ө It's a 34" lathe 

* It's a horizontal 
boring machine 

* It's a 16%” variable 
speed drill press 

* It'sa12"discsander 

All in 1 tool. 


Here's a wonderful opportunity 
for you to get America's 
most-wanted power tool at the 
biggest savings of the year. 


As President of Shopsmith, Inc., I cordially invite you to take advantage 
of our special once-a-year President's Summer Sale. Mail the coupon 
below and you're entitled to the biggest savings of the year, $100.00 
toward a purchase of the Shopsmith MARK V — the 5-in-1 power tool 
that's a complete home workshop! 

You are probably already familiar with the MARK V from our tv and 
magazine ads, our demonstrations, or perhaps from someone you know 
who has one. Now, you can own one yourself — at the biggest savings of the 
year! You'll find out why thousands of satisfied customers call it ‘the tool 
to start with, the system you grow with.” 
It's the woodworking system that's right 
for you whether you're a beginner or 
an expert. 

If you're already on our mailing list, 
you'll be receiving all the information on 
this spectacular sale soon. But if you're 
not, be sure you mail this coupon today! 
А savings of $100.00 is waiting for you! 
Sale ends August 31, 1980. Mail the 
coupon today! You're under no obligation. 


Le od 


John R. Folkerth 
PRESIDENT 
SHOPSMITH, INC. 


Mail to: Shopsmith Inc. І 
The Woodworking Company 
Dept. 2533 
750 Center Drive, Vandalia, Ohio 45377 


(YES, please send me more information about the Shopsmith MARK V and tell me і 
how I can enjoy the best savings of the year with this coupon during the once-a-year 
President's Summer Sale! | understand 1 am under no obligation. 


receive John's $100.00 savings offer. 


1 have inquired about the Shopsmith MARK V before. but want to make sure | | 


|| Name 


і Adc 


City State Zip 
es ENGEL Сын шшш] 


LEARN Automotive quiz 
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vertising; labels; tickets; QSL cards 
announcements; greeting, sympathy, 
prayer cards. tags. etc. Save money. 
Own a Printing Business. 

We supply everything direct from 


mount is broken and must be re- 
placed. 

Your assistant should have his о 
NOW fot a bie new ilustrated TREE catalog: No obligation. GT. her hand on the ignition switch s 
0197T, Dept SI-E, 33 N. Superior, Toledo, Ohio 43604. that the ignition can be immediatel. 
shut off should a problem develop (: 
stuck throttle, for example). An 
make sure there is nobody in front o 
OG ANTIPICO TRAVEL ATLAS or behind the car when you make thi 
estem temet Pe RIT М" eg See America with 64 um 
Research. A Barely Audible Frequency Protects You color maps and $300 
trom Biting Mosquitoes. Convenient Pocket Size (2"). In travel coupons. Send 6 hi е 
Oni 1295 a 50 postage and handing $1.00 to KOA Atlas, Р.О. The 80198 1а coming from (Ы 
‘Send to: COLONIA IMPORTERS LTO. = KOM вох 30558-P, Billings, transmission. And the most likely cul. 
P. 0. Box 340, Lantzville,B.C. Canada, VOR 280 ` Montana 59114. prit is a bad input-shaft bearing, 
which must be replaced. 

You know the noise isn’t coming] 
from the clutch throw-out bearing: 
for two reasons: 

One, clutch-pedal free-play is at 
spec, which means that the fingers o: 
the clutch's pressure plate are not 
touching the clutch bearing. So it 
wouldn't be rotating with the clutch 


factory. Easy instructions. Also 
raised printing like engraving 
Have home shop. Add to income. 
Send 25е for catalog, 

Kelsey Presses, 80-CG, Meriden, CT 06450 


INPUT SHAFT 


INPUT-SHAFT 
BEARING 


CLUSTER GEAR 


There’s Never A Dull Moment eat 
With One Of These On The Job 


Keen enough to cut a human hair, tough enough to А 
cut piano wire - cleanly, quickly, time after time, released and the transmission in neu- 
year after year. Cutting pliers by CHANNELLOCK. tral—which is when you hear the 
Hand honed, perfectly mated cutters scientifically grinding noise. 


heat treated to hold their edge. Precision made of ET 
highest grade forged steel. Beautiful high polished And, two, the noise disappears 
finish. Blue dipped plastic comfort grips. Quality when the clutch is depressed. The 


in every detail (at no premium in price) clutch bearing is spinning now. But } 
CHANNELLOCK. Be sure that name is on the pliers the noise has stopped. This indicates | 
you buy. the problem is in the transmission. 
And in neutral, with the engine run- 


ning and the clutch released, the only 
things spinning in the transmission 
are the input shaft and gear, cluster 


CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 gear, and an idler gear. 

It's true that bad countershaft bear- 
ings, idler shaft bearings, or a chipped 
gear could be the culprit, but usually 
such a problem is caused by a bad in- 
put-shaft bearing. 


Meet The Rest Of The Family. Send For Free Catalog. 
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DIY 


window 
greenhouse 


By PAUL BOLON 


Hanging plants can be lovely, but too many can clutter a 
window. One way to keep sunlight streaming in despite 
lots of plants is to arrange them in a greenhouse attached 
outside. Window greenhouses are expensive to buy—$300 
or more for an average-size window—but here’s one you 
can build yourself for less than $100, including the cost of 
materials and a Pop Brand Rivetool that you'll need for 
construction. And the design adapts to fit any size double- 
hung window. 

Basic materials are %-in. Plexiglas and one-inch alumi- 
num angle (available at well-stocked hardware stores) 
held together with rivets. The hinged lid of the greenhouse 
swings up to provide ventilation. The design is sturdy and 
has the finished look of a manufactured product. 

Dimensions of major pieces depend on the individual 
window size (see drawing and explanation on the following 
page). Once all frame pieces are cut, bolt the frame 
and continuous hinge together temporarily with small 
bolts at the corners. Clamp diagonal wood braces to square 
the frame and make it rigid, then cut.the aluminum angle 
for the lid, allowing %4-in. clearance all around. Measure 
and cut the Plexiglas sides for a loose fit inside overlapping 
metal at the corners. With both Plexiglas sides in place, 
measure and cut the center and lid glazing. While frame- 
work is still temporarily assembled, mark locations for the 
remaining rivet holes: First, for top-shelf supports, locate 
and mark holes even with the top of the upper sash when it 
is fully lowered. For the lower shelf, mark holes eight or 
nine inches below the bottom of the lower sash when it is 
fully raised. All holes should be centered % inch from the 
edge of the aluminum—enough room to use the rivet tool 
from inside. Mark one additional rivet hole between each 
shelf support, and drill the %-in. holes. 

Peel back the protective paper at the edges on one of the 
Plexiglas sides, and drill and bolt one of the rivet positions 
near the center of each side. Remove the corner bolts ofthe 
side and drill holes in the Plexiglas to match pre-existing 
holes in angle. After all holes are drilled, unbolt the Plexi- 
glas, clean off shavings, and rivet the assembly together, 
making sure that shelf supports go inside the Plexiglas. 
Proceed with drilling and riveting the other side, front, and 
lid, spacing rivets every three or four holes apart in the lid 
hinge. 

Upper shelves were made from %-їп.-{ҺїсК expanded 
aluminum (mesh) and angle. Size the shelves to fit loosely 


THN NY 


м, 


Handsome greenhouse design will adapt to fit any size window. 


in their supports for easy removal. Cut the expanded alu- 
minum with tin snips in such a way that the diamond pat- 
tern overlaps the flanges of the angle equally on all sides 
for riveting inside the last uncut row of diamond shapes. 
Depending on the size and pattern of your expanded alu- 
minum, it may be necessary to use backup plates under the 
rivet heads for added strength. The lift-out floor of the 
greenhouse is %-іп. exterior plywood coated with a clear 
water repellent. For handles, use eye bolts at each end. 
An extra pair of hands will be helpful to hold the green- 
house in position while you're drilling holes and setting 
screws into the window casing. Final step is weatherproof- 
ing: Caulk where necessary and use self-adhering foam 
tape under the lip and floor. The hinge can be sealed with 
duct tape or capped with flashing nailed to the window 
trim. Two aluminum cookie sheets filled with marble chips 
or gravel hold water and provide humidity. 
For more on the DIY window greenhouse, turn page 
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THE NEW AND IMPROVED 


ATLAS 


BANDSAW 
IT'S CONVERTIBLE 


NOW AVAILABLE WITH 
ROLLER BLADE GUIDES 
& BALL BEARING GEAR BOX 


4:28909 


plus $30 handling and shipping 


The Atlas Band Saw eHandles cutoff 
operations in a wide range of metals — from 
steel and iron, to aluminum, brass and 
copper e Comes complete with 1/3 hp, 
1725 rpm motor € Takes any shape stock — 
bar, flat, square, hex, tubing structural 
shapes, and cuts it at any angle from 90° 
to 45°. Max. capacity is 4" x 6” € 3-speed 
V-belt and worm gear drive WITH BALL 
BEARING DRIVE WHEEL SHAFT offers 
speeds of 90, 155, 250 rpm e Swiveling 
rapid approach/release type vise allows 
fast set ups. Set desired cut, and spring 
control feeds blade at proper speed for 
smooth, fast cuts e Has stock stop for 
repeat cutting e Converts to vertical posi- 
tion for contouring, notching, slitting, 
and other operations in metal or wood. 
Length 41", height 37", width 16-1/2". 
Extends to 43" length, 47-3/A" height 
in vertical position. Made in U.S.A. 


ATLAS PRESS COMPANY, Dept. 285 
2019 North Pitcher, Kalamazoo, MI 49007 


CJ Please send me the Atlas Band Saw (Model 17601). 
Enclosed is my check or money order for $319.00. 
(Includes shipping and handling) or charge my order to: 


О VISA О Master Charge 
Acct. #. Exp. Date. 
Name. 

Address. 

City/Stat 


OSend 
Michigan and Indiana residents add 4% sales tax. ү 
Saw comes via motor freight. Shipping/Handling rate t 
for contiguous 48 states. Alask: Hawaii orders 1 
i al freight to final destinati. i 
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DIY window greenhouse 


[Continued] 


Dimensions of major pieces depend on 
window size, but figuring their length is 
easy. First, measure width of your win- 
dow on the inside from jamb to jamb; call 
this measurement X. Then measure the 
height inside the window from the top of 
the frame to the sloping sill; call this Y. 
The lengths of frame pieces are deter- 
mined from these two dimensions. Top 
and bottom rear members А and В аге 
X+2 inches. Rear side members C and D 
are Y+ 7. Front pieces £ and F and contin- 
uous hinge N are exactly equal to X. Ver- 
tical front corner pieces G апа H are Y—6. 
Pieces/, J, K and L are 16 inches long. Lid, 
shelves, and %-їп. plywood floor are cut 
to fit the finished frame. 

Horizontal piecesA апаВ have identical 
one-inch notches cut out of both ends. 
Saw one inch down vertical rear side 
members C and D and bend the inner 
flange tabs 90 degrees, as shown. Align 
and drill %-inch holes іп the corners of A, 
B, С, and D, centered 7 inch from the 


SHELF SUPPORT 
(в ReaD! 


CUT |" NOTCH IN 
ANGLE, BEND 
TAB TO FORM 
SHELF REST 


edges ofthe angle. Bolt inner frame АВС! 
together temporarily and check it against 
window for fit. After cutting frame parts 
through L, drill %-in. corner holes % incl 
from the outer edge of the angle for tem 
porary bolts. 

Cutting aluminum angle is easiest witl 
a saber saw, using a coarse metal-cuttin 
blade. Clamp angle to a work surfaci 
while cutting and drilling. File and deburi 
as you work. Drill one piece at a time, an 
for corner holes overlap mating fram 
pieces, clamp tightly, and drill together; 
One-eighth-inch Bostik rivets should Ы 
installed from the inside. 

Hooks and eye bolts are used to prop u 
the lid for ventilation. Hooks are placed} 
about three inches from the front of frame| 
members / and J, and %s-in. holes аге 
drilled near the edge of the lid directly 
above the hooks. Springs from drapery 
hardware are stretched between eye bolts 
in the lid and frame to damp wind vibra- 
tion and keep the lid securely closed. Bis] 


“SAY, SMOKEY- 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Engine misses 


My ‘74 Toyota Land Cruiser wagon has a 
stock six-cylinder engine with about 
65,000 miles on it. Without warning it will 
sometimes start to miss. The engine 
doesn't usually die—and when it does, it 
starts easily. 

I then have to nurse it along at about 10 
or 15 mph; if | try to give it more gas the 
car will start to buck. It sometimes helps to 
use the hand choke. 

This usually happens a mile or so after 
starting out. But on two occasions it didn't 
happen until | drove over 60 miles. The 
missing is more pronounced on a grade 
or hill. 

Weather does not seem to be a factor, 
as it happens anytime. Sometimes | may 
have to nurse the car along for four or five 
miles before it starts to smooth out. It also 
seems to help if the car sits for a while 
with the engine off. 

Twice | have been able to get to a ga- 
rage while it was still missing, but they let 
it sit for an hour before road testing. It ran 
fine and they could find nothing wrong. 

The engine has been tuned regularly by 
the dealer, has had two new fuel pumps, 
all new wiring, and a new coil and fuel fil- 
ter. The problem is still there. 

Ed Lane, Alexandria, Va. 


Next time it misses, take the gas cap off 
and let me know what happens. If that 
cures it—and | think it will—you've got a 
venting problem. 


Slow starting 


If my 1966 Chevy 283 V8 sits for three or 
four days, it takes a lot of cranking to start 
it. It acts as if the carb is completely dry. If 
used every day, it starts right off and 
seems to run okay. What goes? 

R. S. Moffat, Maryville, Mo. 


Next time it sits three or four days, take 
the top off the carb. There probably won't 
be any fuel, because it leaked out the bot- 
tom of the bowl housing. 


Tire claims justified? 


Has there been any documented indepen- 
dent testing done on radial tires (regard- 
ing brand, tread design, pressures, etc.) to 
justify the claims of less rolling resistance 
and its direct relation to a percent of im- 
provement in fuel economy? 

Charles Fletcher, North Canton, Ohio 


Yes, much has been done. But tires are 
still sold on a many-faced compromise. 
Take the best tire going and match it 
against a steel radial that has a hard tread 
so narrow that the total contact patch is 


the same as a rubber toothbrush. Air it up 
to 50165. Mount this light tire оп a narrow, 
light wheel, and no tire on the market 
could touch it with a 10-foot pole. 

Okay, now the ride is harsh. Traction is 
poor in wet and snow. Cornering traction 
is decreased. 

Butthere is a middle ground. At 55 mph 
who needs lateral traction? Who needs 
zero aquaplaning at 80 mph on 0.08 in. of 
water? Who needs tires that work in snow 
or mud? Not everybody. 

We need tires to suit specific geograph- 
ical areas, and we need some work to 
change them to suit specific climates. 

We sure don't need 1000 sizes, tread 
patterns, and grades. And we are long 
past the time when all cars should be able 
to use the same wheels. We need mile- 
age. 

It's time for the tire companies to quit 
their baloney and get busy. And it's time 
for Detroit to get together on a standard 
wheel size; imports should use it, too. 


Blow-down a two-stroke? 


Can a cylinder-leakage test be done on a 
two-cycle engine without blowing the 
crankcase seals? 

Bob Courtney, Whittier, Calif. 


Yes. But the piston must be at TDC. Very 
little air gets past the rings if the engine is 
in good condition. But since you don't 
know what to expect, provide a crankcase 
vent. 


Wants better mpg 


1 have а '78 Scout 4x4 with a 345 V8. The 
best mpg I've gotten is 12. There don't 
seem to be many bolt-on aftermarket 
items to help me out of this dilemma. I've 
considered headers, economizer cam 
and/or carb, even possibly a turbo. Can 
you suggest what, where, and how? 
Cornbinder, Lincoln City, Ore. 


Yours is a hopeless case. You have twice 
the engine you need. An overdrive that 
would get 55 mph at about 2000 rpm 
would be the biggest help. Power the rear 
wheels only, and stop all other gear 
losses. Use big, hard, smoother tires. The 
induction system from carb to combus- 
tion chamber is too tight. The exhaust sys- 
tem and pumping losses are other prob- 
lems. The expense and legal problems do 
not make this a worthwhile project. 
What puzzles me is that the four-cylin- 
der Scout is as good as the V8 is sorry. Yet 
nobody wanted the four. 
My remarks, by the way, are based on 
the assumption that the vehicle is used for 
Continued 


The smartest call 
you'll ever make... 
(on our dime). 


(800) 547-2504* 


Call now and find out how you can 
put the efficient Schrader Wood 
Stove in your home or office this 
Winter. Save on costly utility bills. 
Find out why Schrader is the 
outstanding wood stove buy in the 
nation. You'll receive details by mail 
without obligation. Call any time 
day or night. (Dealer Inquiries Welcome) 


600 So. Seneca, Dept. B, 
P.O. Box 2898, 
Eugene, OR 97402 


*Oregon residents call: 1-800 452-6585 


ANNOUNCING 
THE FIRST 
ELECTRIC VEHICLE 
COMPONENTS 


CATALOG 


Here, in one catalog, you can tind a 
wide selection of the specialized parts 
needed to build or convert an electric 
vehicle. 

Batteries 
e Motors 
* Controllers 

e Instruments 

e Cables 

• Fuses 

* Connectors 

e Accessories 

e And Much More 


In addition, the catalog includes a 
number of technical articles on build- 
ing and converting EV’s, including 
diagrams and pictures. 

Send $2.00 to 
The Electric Vehicle Components Catalog 


Department EV 4 
P.O. Box 25 
Mechanicsburg, Pa. 17055 
VISA / MASTERCHARGE 
lACCEPTED FOR PARTS ORDERS} 
FLIGHT SYSTEMS 
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Jockltch а 
is a fungus. һе 


Cruex 
kills it. 


It's a medical fact: the painful itching, chafing, burning 
rash of Jock Itch is caused by a fungus that can’t be 
killed by non-medicated powders, creams, or salves. 

You need Cruex antifungal medicine. Its active 
ingredient is medically proven to kill Jock Itch fungus. 
And Cruex soothes the itching, chafing and burning. 

Get fast relief and kill Jock Itch fungus —with Cruex. 


From the makers of Desenex® C енш Corporation 1980. 


"What to doif you're 
teed off at athletes foot: 


by Hale Irwin 
% y 


"The only way 1 can keep my feet feeling 
up to par is to use Dr. Scholl's Solvex* 
Athlete's Foot Products" 

When you feel the first itch of athlete's 
foot, just apply Dr. Scholl's Solvex Ointment 
or Spray. Solvex kills athlete's foot fungi 
on contact. And helps control the itching 
and burning of athlete's foot. 

And, if you want to beat the itch before it starts, 
try regular applications of Dr. Scholl's Solvex 
Powder. It absorbs the moisture 


that athlete's foot thrives in and e ab 


helps prevent reinfection. 

“Face it, who knows more 
about feet than Dr. Scholl's? Their 
Solvex keeps my mind off my feet. 


And on the ball” 
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"Say, Smokey—" 
[Continued] 


transportation for standard and substan- 
dard roads. But they don't apply in situa- 
tions where the vehicle was purchased to 
do very hard, heavy work in extremely 
poor terrain; here mileage isn't a factor. 


Air shocks up front? 


Гомп a ‘74 T'bird with very soft front sus- 
pension. It bottoms out easily on all but 
the smoothest roads. Is it safe to install air 
shocks in the front end? 

Bernie Penner, Stettler, Alta., Canada 


Whenever you change suspension, bear 
in mind that what you do to one end af- 
fects the other, and may change handling 
dramatically. 

Even an engineer couldn't really tell you 
exactly what will happen unless he was 
one of the design engineers of your car. 
Maybe a shock company can guarantee 
results from previous experience. 


When to change oil 


My auto manual tells me to change the 
engine oil in my '76 Toyota Celica at 6000 
miles or six months, whichever comes 
first. | recently started using public trans- 
portation and now drive the car only 4500 
miles a year. The car is driven 30 miles or 
more per outing, which | believe is 
enough to burn off any condensation in 
the oil. 

Should | still change the oil at six 
months with only 2200 additional miles 
on the car? 

Jeffry Muise, Staatsburg, N.Y. 


Yup. Change it spring and fall. Try to find a 
use for it besides throwing it away. 


Shouldn't complain 


1 have a 1971 Mercedes with a 2.2-liter, 
four-cylinder engine and manual trans- 
mission. At about 100,000 miles, it started 
to use oil between changes (5000 miles— 
oil and filter), but not enoügh to add a 
quart. Now, at about 147,000 miles, | have 
to add a quart between changes. My ques- 
tion is: Would switching to a different oil 
such as 10W40 or 10W50 help? | have al- 
ways used 30W. 

The real problem is that overhauling 
this engine could be expensive, so | would 
like to avoid this as long as possible. It 
gets 20-mpg city and 25-mpg highway, 
and the body, steering, and suspension 
are still solid, so the car is worth keeping 
for a while longer. 

Raymond Stenbroner, Cupertino, Calif. 


Don't change brands now. Use a heavier 
grade, maybe. | believe your rings are 
more likely stuck than worn out. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
апа racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York 10017. Questions 
cannot be answered by mail. 


WARNING! 
To the men & women who 
want to quit work, someday. 


Isn't it about time, you found out, the misunderstanding that most people have about becom- 


ing Financially Secure? 


As incredible as this may sound, there is a 
way to accumulate great wealth without working 
Sixteen hours a day, every day, for the rest of 
your life. But, because of the bold implication of 
this statement, ! would like you the reader to be 
the judge. 

My name is Robert E. Shindler. | wrote а 
book entitled "The Get Rich Report," but | am 
not going to tell you how to become a million- 
aire. Furthermore, | am not going to show you 
how to become rich overnight. What | am 
going to tell and show you are ideas and methods. 
that have made people from all walks of life suc- 
cessful, independent and financially secure for 
the rest of their lives. 

If you are still with me this far, and | hope 
you are, | would like to share with you some of my 
accomplishments that | have included in my new 
book. 


Now 1 know that you expect me to tell you 
about some “secret success formula", that | 
found in the attic of some old mansion. Or that! 
spoke to and studied the richest and most power- 
ful men in the country. Not true. 

Quite the Opposite 

What | learned over the past five years a- 
bout success and financial independence was 
quite the opposite from any formulas that you 
may have heard or read about. 

Take Robert Gorman, a middle-aged man 
from Alexandria, Virginia. He works as a carpen- 
ter restoring old houses, because he likes it, and 
has a net worth of over a million dollars. He owns 
two office buildings and twenty-five houses (all 
of which he accumulated over the past seven 
years starting with nothing). 

And then there is Alice Ragan who is a wid- 
ow with four children from Arleta, California. Five 
years ago she was flat-broke and so heavily in 
debt that she came very close to applying for wel- 
fare. Today she has over $250,000 in the bank 
and 35% ownership in one of the states largest 
corporations. All of this was acquired by using 
the same ideas and methods that Mr. Gorman 
used. 

| found that these two cases were not iso- 
lated by any means. From one end of the country 
to the other | talked to small groups of people 
from all walks of life (all applying and using the 
same ideas and methods). All starting without any 
capital and all becoming financially secure. 

Definitely Different 

The methods and ideas were definitely dif- 
ferent. The concept was unique and far superior 
to anything in any book I had ever read. 

1 began by putting the information and meth- 
ods | had learned into practice, revising and im- 
proving them to work even faster. | was amazed 
at the results in just six months. 

Today | am my own boss and | am spend- 
ing a lot of time traveling around the country 
doing things that | only dreamed about before. 

In the first six months of operation, with just 
one of my methods, | earned over $100,000. 
The second half of the year | doubled that fig- 
ure. After three years of perfecting my methods, 
Тат the president of my own corporation which 
planned a series of acquisitions back in 1978 
which by 1984 should surpass the $4 million 
dollar mark. 


ЇН tell you one thing: anyone can make 


$200,000 a year using my methods and ideas 
and they would be a fool not to try. Things are 
tough for people living on salaries. Tomorrow 
they'll be even tougher. 

All over America new fortunes are being 
created. People from all walks of life are embark- 
ing on an adventure that few experiences in life 
can match: A journey into excitement, success 
and — just possibly — great wealth and the kind 
of personal freedom that few others will ever 
enjoy. 

The Real Proof 

But you will find the real proof of my ac- 
complishments in the last eleven chapters of my 
book. | will show you that you don't have to be 
a genius. I'm definitely not. You will find that you 
don't have to live in any particular part of the 
country. Nor do you have to have experience or 
outside financing. 

My book “The Get Rich Report" will show 
you more than how to make a substantial income 
and become financially secure. It will stimulate 
your mind and reveal to you NEW ideas and 
methods that will work for you NO MATTER what 
kind of job or business you are in. | have already 
received many letters from housewives, lawyers, 
businessmen, doctors and government elected 
officials who have thanked me and profited from 
the ideas and suggestions in my book. 

$2,800 in Twenty-Eight Days 

"I am a retired railroad man 75 years of age. | used to 
just sleep all day and watch TV at night. Now that I re- 
ceived your Get Rich Report, | have something to do with 
my time and making money besides. Last month | made 
$2,800 using your methods. I could easily double that if 1 
were a younger man. | feel useful again.” 

Thomas Sheehan Saginaw, Michigan 
A Blueprint for Success 

"Гат a school teacher. Before that | was in show 

Europe. Also wrote for 


only say; your systems are like a blueprint for becoming 
successful. You can count on me. My goals are set very 
high!” 


John McCall New York, N.Y. 


$24,000 in Four Months 

It seems all my life I've been faced with bills, bills, and 
more bills. | was always up to my ears in debts, and there 
never seemed to be any let up. If it wasn't one thing, it was 
another. | just couldn't get my head above water. Since I 
Started using your methods in your book I've gained a sec- 
‘ond income of $24,000 in just four months, besides my reg- 
ular salary. | am now free and clear of unpaid bills, | have 
334,000 in savings in the bank and | have just purchased a 
new home $125,000. it seems like | have a new lease on 
life. 
John Seals. 


Indianapolis, Indiana 


Five 
plans into action. | made $14,028.77. | have never in my 
life time, seen a program work so fast. PS. still don't have 

job. 


ajob. 
Joseph Altizer Springfield, Illinois 


$32,000 in Just Three Months 
Three months ago | took what you taught me in chap- 
ter 10 to heart. The results were remarkable. | made $32, 
210.00. Not bad for a person with a seventh grade edu- 
cation. 
Samuel Thornton 


Riverside, California 


MORE PROOF! 

Through all my years as а United States Congress- 
man, | have been exposed to scores of ideas from all parts. 
of the country. 

Alter reading this handsome production, | can't 
imagine anyone not ordering Mr. Shindler's book. The 


benefits and ideas are worth far more than the modest 
price. 
Roger H. Zion Indiana 

Those were just some of the comments 
from people, just like yourself, from all walks of 
life and various parts ot the country. The only dif- 
ference between them and you is their use of cer- 
tain basic principles taught in The Get Rich Re- 
port. In just one week from now you can know 
what they know. 

1 have written the book in plain English to 
make it easy to read and easy to follow. If you are 
asking yourself about now, “1 wonder if his book 
is about mail-order?" let me answer you by say- 
ing you are dead wrong. The Get Rich Report 
has ABSOLUTELY NOTHING to do with or about 
mail-order. 

You will find twenty-one chapters that are 
full to overflowing with facts, methods, ideas 
and techniques, that are working for me and 
‘several hundred others across the country. Meth- 
ods like: A six month step-by-step plan for build- 
ing a $200,000 income without having a job or 
business. Or the system that allows you to re- 
семе $10,000 two weeks after the book arrives. 

You will find that you don't need an educa- 
tion to make these methods work. Nor do you 
need lots of experience. Both men and women, 
all ages, are acting on my seasoned advice. 
What is required? A willingness and a determin- 
ation to put this knowledge to work for you and 
your family. Believe me when I say, it does not 
require you to leave your present job or busi- 
ness and there is positively No Selling or buying 
of any products. іп fact, you don't need to have 
or rent an office to get started. You can do it 
anywhere — out or your house or in your apart- 
ment. With my methods and ideas you will be 
able to earn an extra $5,000 to $100,000 ina 
matter of months. 

30 Day Free Trial 

But | would like you to be the judge. Order 
your copy of "Тһе Get Rich Report" from NVP 
Publishing Company on a 30-day trial basis. 
Make your own test of my ideas and methods. 
See if they work for you under your everyday 
conditions. Then if you aren't convinced that 
“The Get Rich Report" is a good investment, re- 
turn it within ЗО days for a full, courteous and 
prompt refund. Absolutely no questions asked. 

For those who are still a little skeptical — 1 
will go one step further: POSTDATE YOUR 
CHECK FOR 30 DAYS FROM NOW. | won't 
cash your check or money order for 30 days 
after l've sent you my book. Use my methods 
and ideas for that period and if you don't like 
them, just send the book back and I'll return your 
check UNCASHED. 

"The Get Rich Report" is published by МУР 
Publishing Company — a substantial company — 
additonal reassurance that your prudent invest- 
mentis well protected. 

To order your copy at no obligation, simply 
write the words “The Get Rich Report" on any 
plain sheet of paper, along with your name, ad- 
dress and zip code. Enclose a check or money 
order for $10. Mail your check along with your 
order to me, Robert E. Shindler c/o NVP Pub- 
lishing Company, Dept. PS-4 One NVP Plaza, 
Box 607, Herndon, Virginia 22070. 


CNVP PUBLISHING COMPANY, 1980 


WORDLESS WORKSHOP 


By ROY DOTY 


The Fresh 


Air Phenomenon 


Guaranteed to... 


Control Odors 


And Clean Your 
Personal Environment 


CAIRFree* has been tested by the 
Environmental Protection Agency 


and was found to meet all govern- 
ment and FDA regulations. 


Now, through this exclusive scientific 
breakthrough, indoor air can be pure in 

s purified 
by lightning during a thunderstorm. 


Think of that sweet "country fresh air" smell 
following a thunderstorm. That's actually the 
absence of odor plus the introduction of addi- 
tional forms of oxygen in the atmosphere. The 
electrical activity in the air created by lightning 
adds charged electrons to each oxygen 
molecule in the Science has long recog- 
nized the miracle of this phenomenon known 
as ionization. Amazingly, these ionized mole- 
cules combine with any odor-bearing mole- 
cules їп the air—destroying them. 

The CAIRFree Air Freshener's patented pro- 
cess electrostatically creates these same 
charged oxygen molecules that permeate any 
enclosed space and attract odor molecules like 
а magnet until they're totally “neutralized.” 


BEFORE CAIRFree 

There were two ways to control odors: Dilute — 
constantly recycle fresh air to dilute odor 
molecules or deodorize —constantly mask 
odor with a heavy perfumy scent. Now, with 
CAIRFree, there's a third, more effective and 
highly scientific way. And that's to destroy all 
organic odor molecules electronically. 


WHAT THE CAIRFree IS NOT 

It’s not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And it 
kills tough odors continuously —not tempo- 
rarily like sprays, wicks, stick-ons, etc. There 
are never any chemicals to buy, bulbs to burn 
out or filters to replace. The unit uses only as 
much electricity as a 25-watt light bulb. 


*CAIRFree, formerly advertised as the 
Environ-Aire, has been re-styled to compli- 
ment the home decor. The CAIRFree Air 


Freshener employs an electrostatic air filter 
system, ionized oxygen and other forms of 
oxygen to scrub the air clean. 


Credit Card Customers 


Call Toll Free 
800-228-5440 


(in. Neb. 800-642-8777) 
24 Hrs. A Day —7 Days А Week 


U.S. Government Patent No. 3,925,673 


WHAT IT IS 

The CAlRFree is a continuous air-cleansing 
me $0 unique it's patented. It uses the 
latest in space-age electronic technology to 
create the first gy and cost-efficient air 
purification system for the home. Even in a 
smoke-filled room, you will be breathing only 
clean, fresh air all day long. 


FORCED AIR—THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
CAIRFree is the only electronic air freshener 
that continuously "pumps out" ionized oxygen 
molecules into the ai rmeating every 
sq inch of spac аду to attack and de- 
activate any odor-cai molecules instan- 
taneously. sepingthe ionized air circulating is 
such an important factor that so-called "space 
age" air fresheners without it are truly out- 
dated. Without it, odor-killing molecules 
тү fall to the ground near the unit, ren- 
dering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The CAIRFree also de-activates dust particles 
suspended in the air. The ionized oxygen 
pumped into your room will attach itself to any 
impurities in the air, causing them to fall to the 
ground. Ahhhh. . what's left is pure, clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 
FISH MARKETS, PET SHOPS & HOTELS 
Prior to this special introduction to consumers, 
hundreds of CAIRFree Air Fresheners were 
used by businesses with their own peculiar 
onor probe. After using it for over 8 months 
they found it to be the only answer to annoying, 
persistent odors. Why? Because it out- 
rforms other systems in what it does and 
iow it does it. 


TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The. 
CAIRFree will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 
Imagine how exhilarated you'll feel with a fi 
supply of ionized oxygen surrounding you 
and night! 


CLEAR THE AIR ONCE AND FOR ALL 
їп the kitchen thi m 


mursery...pet а! s 
Use it anywhere stale, musty, offensive or pun- 
gent odors are a problem. The attractive white 


unit is compact— 10^ x 6” x 4” бее ind 
lightweight—only 8 pounds. It са! wall 
mounted as an inconspicuous permanent fix- 
ture where annoying odors tend to accumulate. 
Or, it can be moved from place to place as 
needed, taking up little space on a shelf or 
counter top. And installing it is simple—just 
Plug it in. It uses regular household current. 


LET YOUR NOSE PROVE ITS EFFECTIVE- 
NESS IN YOUR HOME OR OFFICE 

The CAIRFree may sound too good to be true. 
That's why we offer a 30-day trial period and 
ask you to really give it a workout. For starters, 
simply turn the unit on, then cut up a big, juicy 
onion. No tears. No smell. 

SOLIDLY BACKED 

it anything goes wrong with your unit during the 
first year Environmental Electronics Corpora- 
tion will repair it —without charge. Although the 
CAIRFree Air Freshener is built to last and be 
virtually maintenance free, it's still nice to know 
the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The CAIRFree is manufactured in America for 
Cambridge International by EEC. We are offer- 
ing this exciting new product directly to our 
customers exclusively through the mail for only 
$129.95 during our national introduction. Order 
one at no obligation today. 


E CAMBRIDGE 


E INTERNATIONAL, Inc. 


Freshener(s) at just $129.95 plus $6.95 shipping 
& handling. (Ili. residents add 6% tax). 

О Save at least $30.00! Send ________3 or more 
units at $119.95 each plus $4.00 each shipping 
and handling. 

© Check or Money Order enclosed. 

O Charge to: O Master Charge O Diners Club 

a 


r 
l 

l 

1 

l 

| 

| C Please rush те CAIRFree Air 
| 

l 

l 

1 

| © American Express O Carte Blanche O Visa 


Dept. P7 
8700 N. Waukegan Rd. 
Morton Grove, ILL. 60053 
(312) 966-5510 


Account #_______Exp. Date___ 
Name 

Address. 

City. State. Zip 
Signature. 


SAY 

GOOD-BYE TO 
CLOGGED — 
DRAINS...WITHA 
SQUEEZ-N-FLOW 
TRAP 


The simple SQUEEZ-N-FLOW™ 
trap enables anyone to quickly and 
easily eliminate clogged drains 
with a friendly squeeze and without 
the need for dangerous chemicals 
or clumsy plungers. The flexible 
SQUEEZ-N-FLOW""is easy to install 
in kitchen or bath even if the adjoin- 
ing pipes are not perfectly aligned, 
and the exclusive patent pending 
design permits the recovery of lost 
rings or other valuables in just sec- 
onds. The SQUEEZ-N-FLOW™ trap 
is made from high quality chemi- 
cally resistant materials and comes 
with a full money back guarantee. 


S V 


SQUEEZE-N.FLOW* 


Please send me 
traps (9 $7.95 (check or money order) 
Charge to my O VISA О MASTER CHARGE 


Card # Exp. Date 
Name 

Address. 

City 

State Zip 


Mail to: Mail Mall Inc., Р.О. Box 967 
Abbie Rd. Annex, Elyria, Ohio 44035 


NEED THREE PHASE POWER 
phase motors M thra ТА horsepower from 220 _ ONLY 
Folt single phase power sources, Rugged — heav у 159" 
duty — patented unit built to give many years 0 
fatisactory service Satlsted users wolliuide since 1968; 


Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


SATISFIED HOME 


One can instead of two for total all-weather protec- 
tion. Rich, deep penetrating stain. PLUS Thompson's 
Water Seal in one easy application. Works great 
оп wood, concrete and masonry. Interior or ex- 
terior. Delivers years of colorful protection without 
chipping, cracking or peeling. Choose from 24 
enhancing colors—solid or semi-transparent. 


‘Manufacturing Chemists 
Since 1929 


e 
Write For Brochures 


mms THE 
EASIER & FASTER! 
LOG SPLITTER! 
Only $49.95 plus $5 p. & h. for 
^ adaptable cone, or $99.95 
idy-to-attach to hub of 


send 6% Я 
self addressed envelope. Good Products, 
Route 3 Вох 88-A PS, Kutztown, 


CHESS _ 


Easy end inexpensive to build tas. 
, Kit $15.00. Satisfaction guaranteed. 


Portable Steam Cleaner 
‘Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn 
З year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 ibs. 
Auxiliary pump required on low water 
Pressure. 

MFG. INC., Dept. 5-9, 
‘Scott Lane ® Box D, Jackson, WY. 83001 


Buy Factory Direct and Save 
Thousands In Use ө Free жы. 
* Easy Homeowner Installation 
* Immediate Shipment by UPS or PP. 
HELPMATE Equipment Co. Dept. PS-780 Baroda, MI 4 


oar] rs do 
tae facinating, on 
Puer Ej in god ines o lan 
aie jou be E XE 
wargrowing ie offering bip pan 
[3 [^ Profis ver own DH 
i mote could yo 


at Home — Earn Extra $555 Right Awayy 


LOCKSMITHING INSTITUTE 


и. | Div. Technical Home Study Schools. 
Dept.111-070 Little Falls, N. J. 07424 


JL ave alread 
master keyed my 
Elks 


soy 
locksmith course 
is practically 
paid for 


Adelindo 
‘Azusa, Cali. 


(Please print) 
Address. 


City/State/Zip. 


Introducing the NEW Bonair Seasled. The most hilarious and excit- alan уси money: Aree saving k 1800 
ing water sport invention in years. Towed behind any boat capable 
of pulling a skier, the seasled takes up to five riders at once, adding 
group fun never before possible. At slow speeds, it’s safe for children 
and grandmothers, but at high speeds it provides thrills that even 
expert skiers appreciate. The inflatable design won't injure riders or 
and the 50 Ib. package stores in about the same space as a suitcase. 
Don’ t miss out on all the fun you can have with a Bonair Seasled 

this season. See your dealer or write for 


Bonair Boats... 


Suite 226, 15501 W. 109th St., 
Lenexa, Kan. 66219 Ph. (913) 888-8484 


a i prom full details. 


Want ATLAS FITNESS? in tor 


ту method of DYNAMIC-TENSION 
starts giving results you can 
feel and your friends will 
useful muscles. 
} if needed. Los 
ares for 32 page book TREE 
s for 32-page book- 
CHARLES A’ un 49 West 23rd St., 
New York, N.Y. 10010 Dept. Ut 


ВАТЕ CAS 8 


Convert your big car to run economically on 
four cylinders. Enjoy big car comtort and safety. 
plus economy size mileage performance. 
Can convert back to 8 cylinders anytime. 

Two hours work. Simple, easy installation. 

We guarantee your Econosize conversion 

will reduce gas consumption 30-50% (de- 
Pending on you MAG ODIO You may 
retum your kit within 60 days and we will 


Don't weil Beat the high cost of fuel and 

inflated prices of smaller cars. Econosize bod 

poh EE сопре Mk per 

paid. Full instructions included. Do it yourself 

ог have your local service station instal 

Use our handy order form. Send your check 
PAK ле 
ime Оп! 


Fuel Econosizer Corporation 

Р.О. Box 100107, Dept. M, Nashville, TN 37240 

‘Yes! Please send mo — Есопозіге Conversion 

Kits(s) prepaid with written 60 Doy Trial Guarantee. 

— Visa — Mastercard —_ Check or Money Order 


Exp. Date. Card No. 

Nome. 

Address. 

Моке of Car. Model Year n 


“Engine Size In Cubic Inches (C..D.). 


“Not Avaliabie for Foreign ог 1979 or Later 
Domestic Cars. 


Mail coupon plus $6.00 
and we'll give you a 


Sight & Sound 
Introduction to 
the Most Advanced 
Do-it-Yourself 
Organs 


You'll get a Wersi Demo Package —the LP 
“Wersitime 2", plus a 104-page full-color 
catalog. The quality recording and literature 
Introduce Wers!'s complete line of build-it- 
yourself keyboard instruments. Your first step 
into a sound hobby! 


Wersi Organs & Kits 
Dept. 31 

14104 E. Firestone Blvd. 
Santa Fe Springs, CA 90670 


720 Hempstead Road 
Lancaster, PA 17601 


56.00 for my Demo-Package (LP with 104-page 
9) 


. there's no better way 


to go motoring 
and pedaling too." 


Auto Editor, Popular Mechanics 


The Auto Editor oí Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to mopeds ... and his choice was the BikeBug! His 
two-page Product Report, (Dec. 77), was based 
Solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 
with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


For superior all-round performance, 
regardless of price, it's the BikeBug. And Popular 
Mechanics agrees. 


AquaBug International, Inc. 


Dep't PS87 100 Merrick Rd., Rockville Centre, N.Y., 11570 * (516) 536-8217 


City 
S048... BÀN 
(N.Y. Residents add tax) 


Please Rush Me: О Free Brochures. 
C1 ABikeBug: $175, plus $10 Shipping costs. 
[ MASTER CHARGE D) BANKAMERICARD/VISA 
dons» 
[O Check O Cashier's Check O Money Order 
JULY 1980 | 139 


Easy do-it-yourself plumbing 
saves big money 


Из easy to do most 
Plumbing jobs with this 
new book as your 
guide. Fix leaky faucets, 
burst pipes, balky toi 
lets, clogged drains, 

stall new fixtures and 
all the plumbing in a 
new house. Clear in- 
structions and 471 il- 
lustrations make you a 


^r 
piumB пеј s 
А у%1295., 


Г 10 рау ө. NES COUPON =" 


POPULAR SCIENCE BOOKS | PO7P 
2018, Latham, N.Y, 12111 


copy (ies) of DO-IT-YOURSELF 
Wo. 9) forme, 


I 

[ Cl enclose $12.95 now for each copy ordered. (You 
1 E Wil pay aelivery charges.) 
1 [s] for $12.95 fc 
П 

І 

П 


hh copy ordered plus 


ss 
Money back within 10 days W not fully sata 
———————————-—I---- 


SPORTSMAN FOLDING KNIVES 


Lock Prevents 
dental Closing: 

* Brass Во! 
Brass Lined. 

* Handmade Custom 


à 
BLACK BELT CASES 


к Closed $1:25[ Ade 506 Handling. Money 


N:216" Closed $1.75] Back Guarantee. | p7p 


WESTBURY SALES COMPANY 
373 Maple Avenue, Westbury, New York 11590 


Ted Horsley is saving at least $180 
a year on his electric bill... 


How is he doing it? 


With the Efficency II® water heating heat 


pump. The Efficiency II attaches to the 
existing electric water heater and draws 
heat from the surrounding air to heat the 
water, providing the same amount of hot 
water while using half as much electricity 
as the resistance water heater. Or, if you 
heat water with oil, the Efficiency II will 


save you half the money you now spend to 


heat water. 
Ted Horsley is pleased with the results: 


“We do everything we can to save energy. 


The Efficency II is an energy-saving 
device that works and pays back." 


Find out more about the Efficiency П and 
how it can save you money. Call or write 


Ailing Ga. 30341 


Zip. 


Call Toll-Free 


Our home is heated by: 


1-800-241-7755 


[Екы oil C] gas C] wood 
electric water heater is located in the 


GOV’T SURPLUS i NEW EQU 


long ie 
oft. Dhog. 13 hs. ermal ata Over $109.00 


SURPLUS CENTER ЕТИ сусу. 


WHAT'S HE DOING! 


Making a Concrete 
Flower Ро! ... and 
SO CAN YOU! 
Make and sell your own 
Ornamental Concrete items. ы 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 
Today To > 


NCRETE MACHINERY COMPANY 
P. 0. BOX 899- HICKORY, М. C. 28601 


Solar Heat Your Home 
Cut Heating Costs - 30% Tax Credit 


PASSIVE SOLAR 


GREENHOUSE 


О Triple Glazing with G.E. Lexan panels 

O Solarium converts to Screen Room 

C Free “Energy Source” - 30% Tax Credit 
C; Provides Heat to your home 

C Lean-To, Free Stdg. & Window units 

O Curved Eave, Bronze Tone Finish 
SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse 
Sample Kit with aluminum frames, G E. Lexan" glazing. 
assembly manual and heating guide. 

FREE COLOR CATALOG: 
showroom - (516) 694-4401. 


EN [9 910 Коше 110 
Farmingdale N.Y. 11735 


NOTE! Our new main showroom and factory above, and 
new Connecticut showroom below 
NORWALK CONN. (203) 846.4241 
440 Westport Avenue (Rt. 1) 
(SHIPPED FACTORY DIRECT ONLY) 


ite, phone or visit our main 
others below 


FOUR SEASONS 


GREENHOUSES 
Dept. PS-007 


ALS FLVING BUGS! 


INSECT-ASIDE 
The Automatic Electronic 
Flying Insect Killer 


Enjoy Bug-Free Comfort 


Kills Mosquitoes, Moths, Gnats, 
Midges and Other Flying Pests. 


EFFECTIVE! SAFE! DECORATIVE! 
ECOLOGICAL! World's Best Seller! 


PATIO Model 
(115 volt AC) 
CAMPER Model 
(12volt DC) ONLY 554.95 
CAMPER CONVERTER 

(Converts 12 vDC CAMPER 
INSECT-ASIDE to 115 vAC! $11.95 


ONLY $49.95 


MASTERCHARGE 


National Insect Control Co. 
P.O. Box 18444, Cleveland, Ohio 44118. 
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TALK TO THE BIRDS! 
(and mystify your friends) 
Small, thin "CANDY-BIRD" fits against the 


C) The Primer To Earth Sheltered Living — 
24 Page Booklet gives basic information on 
underground homes — advantages, site 
selection, planning. financing, bull ing um ups. 
construction and deci 

O Plans For The Future — 

44 Page Book features full color renditions of 

25 different underground home designe. pio plus 

floor plans. Blueprints available. 

Order Today! Satisfaction Guaranteed. 
Homes 


т Bidg.* Portmouth, О 45662 5982 


components 


NEWPORT ENTERPRISES, INC. DEPTC 
2313 W. Burbank Bivd., Burbank, Calif. 91808 


COLOR BROCHURE 
QUALITY 
GRANDFATHER 
CLOCKS АТ 
FACTORY DIRECT 
PRICES. 


в Do-it-yourself 
pre-cut kits 
Completely fini 
and assembled 
models 
Antique furniture 
reproductions 
Grandfather clocks 
Wall and shelf 

clocks 

Beautiful solid 

woods (walnut, oak, 

or cherry) 

Solid brass West 

German movements 

Prompt delivery 

Money back 

gvorantee 


FREE Color Brochure. Write: Viking Clocks, 
The Viking Building, Dept. 701, Foley, AL 
36536. Phone: (205) 943-5081 

Visit our showrooms: 1-10 Exit 35, Spanish Fort, Ala. 
and Hwy. 59 one mile south of Foley, Alabama. 


HE HAS INNER VISION 


The insets cll it 
COSMIC CONSCIOUSNESS 


There are no physical limita- 
tions to inner vision . . . the 
psychic faculties of man know 
no barriers of space or time. A 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor- 
mant powers which can bring 
about a transformation of your 
е. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli- 
gion) are an age-old brother- 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full- 
ness of their being. This is an 
age of daring adventure . . . but 
the greatest of all is the ex- 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 
Write for your FREE copy 
of “The Mastery of Life" — 
Today! No obligation. No sales- 
men. А nonprofit organization. 
Address: Scribe Z.B.X 


The ROSICRUCIANS wow 


San Jose, California 95191 U.S.A. 
— SEND THIS COUPON === ——— 


Scribe Z.B.X. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 


r 
| 
| 
| Please send me the free book, The Mas- 
1 
1 
[ 
| 
l 
l 
П 


tery of Life, which explains how I may 
learn to use my faculties and powers of 
mind. 


Free! 
Edmund Scient 
Catalog 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photo- 
graphy Over 4,000 Fascinating 
Products in Our FREE 100 page color 
Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 


38 Years Of Service! 


D Yes! Rush me your FREE catalog! 
Name. 
Address 
City. 
State Zip 

Clip and Mail Coupon Today to: 


Edmund Scientific Co, Dept. 2020 N-14 
Edscorp Bldg. Barrington, N.J. 08007 


No.156 *1980 Edmund Scientific Co. 


Planer Molder Saw 


Power 
Feed T 


018 
in 


BELSAW POWER TOOLS CO. 
921K Field Bidg. 
€ Kansas City, Mo. 64111 


RUSH COUPON 
TODAY! P" 


BELSAW POWER TOOLS 
921K Field Bldg., Kansas City, Мо, 64111 6 
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Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
‘experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently.  AirCoil Construction 

Turns any room into a guest room. The ideal portable e mum aum put sm pus pen es am miu 
bed for holiday and vacation visitors...and it stores easily. jase send me the following AIR BED(S): 


Stores Easilyon Shelf 


Take it camping, in your van, on your boat, in your sum- Twin Size (item 2339) $49.95 
mer home; sunbathe and float on it! ee dili oan 


Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10days for refund. Order now! 

CREDITCARD ORDERS 


ator 800-648-5600 "0392210 


OPERATOR NO, 48, 24 HOURS A DAY, 7 DAYS A WEEK ity. -J 
790 Maple Lane, Bensenville, Illinois 60106 State г a —— 1 
Contemporary Mar 1 


Contemporary == щу 0р, 


I 
King Size (йет 2374) [| 
Add $4.95 per bed fur shipping and insurance. 
AC Air Pump (item 0004) $29.95 l 
DC Pump-12volts-(ltem 0005) $29.95 1 
Minois Residents include 5% % sales tax 
Check/M.0.Enclosed | | Charge My Credit Card: 1 
MasterCharge : | AmericanExpress |: Carte 
Visa Diners Club Blanche 
Exp.Date. _ 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light output of 
any existing double mantle gaslight. Kit includes on-at-dusk, off-at- 
dawn photo control, fixture, bulbs, detailed instructions. Approxi- 
mately 60€ per month to operate compared to $5.00 with gas. 115 volt 
kit $29.95 postpaid, or safe 12 volt kit, including plug-in transformer, 
$44.95. Dealers and installers inquiries invited. 


YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT. 10 e ST. PAUL, MINN. 55104 


————————————————————————— 


QUARTZ ЕТ 


BATTERY CLOCK 
MOVEMENTS 


at the Lowest 
Prices Ever From KLOCKIT 
Pendulums! 
Decorative Dials! 
New ‘‘Mini-Quartz’” 


PR QUARTZ SERIES 


PR #202 - for dials up to 
1/4" thick. 


PR #203 - for dials up to 


SAVE with #154 


American made 4-jewel 
Battery Clock Movement 


Free Hr. & Min. hand 


7/8" thick. t 
рс. Numerals! LOW PRICES: 

si Met. is Chime Movements! 

на Wt. Shells! ee 


For dials up to 1/4" thick + 


FREE Hour & Minute Hand! E mou Eus si нана) а ri long shaft available - 
diis .50, „ $2. at slight extra cost, 
Second hand $300.50 са. PHONE ORDERS WELCOME! shipping extra, 


For complete QUARTZ series send for a Free Catalog. 
Write KLOCKIT, Dept. PS80, P.O. Box 629, Lake Geneva, WI 53147 
or Call: [414] 248-1150 - [For 1st class catalog delivery - send 50c] 


— 


BEAT HIGH GAS PRICES! 


gummi 


Electrify Your Bike! 


PEDALPOWER exciting new bike drive tames tough 
hills. Be independent. Shop when you want. Fits all 
Bikes, Adult Trikes. Installs in minutes. Thousands 
sold. Recharges overnite. Travels 100 miles for a 
dime. Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, nonpolluting. Virtually 
maintenance free operation! 


For a free catalog write to: Pedalpower 
5951 Mantua Blvd., Sewell, N.J. 08080 


‘SEARCH ELECTRONICALLY FOR gold, 
White’ lactones miner 


White's Electronics, Inc. 
Sweet Home, OR 97386« 


YNCHBURG 


HARDWARE & GENERAL STORE 


JACK DANIELS 
FIELD TESTER CAP 


This is a comfortable sportsman's billed 
cap. Black mesh (air cooled) and adjust- 
able to any size head, with an official 
“Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations. 
My $5.25 price includes postage 
and handling. 

Send check, money order, or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 


(Tennessee residents add 6% sales tax.) For a color 
catalog full of old Tennessee items and Jack Daniel's 
memorabilia, send $1.00 to above address. 


More sweeps use И than any other method in 
the county. 


| Send for our free bookdet, or cali TOLL FREE. 
any time and ask for "Tha August West Story.” 


800-648-5311 ~, 
LI ае по 


SOLAR WORLD 


. we've got it first! 


НЫ G 


if it’s new AUTHENTIC! FULL SIZE MACHINED METAL MODELS 


Sunlight 
t on your 


If it's solar . 


SOLAR CUBE 
runs motor, righi 
$24.95 


desk. 


SOLAR CALCULATOR 
The Sharp 825 is wallet size, 
with 8 functions, including 
memory! $34.95 


нн n 


add $2.50 handling, use Visa or Master 

TO ORDER CALL (800) 638-2000 (toll-free) 

In Maryland call (301) 933-4801 (collect) 

Solar World 

10750 Columbia Pike, Suite 603 

Silver Spring, Maryland 20901 

ALL ITEMS CARRY FULL 15 DAY TRIAL 
PERI YOU MUST BE SATISFIED WITH 
WORKMANSHIP. PRICE AND SERVICE OR 
FULL REFUND CHEERFULLY GIVEN. 


SOLAR WATCH Sunlight 
Tuns and charges it. Alarm 
plus $29. 

DEPT Р5070 
Send [а]. 
Cure tr 


800 SLATERS LANE, 


ALEXANDRIA, VA. 
О Send FREE COLOR CATALOG 
ВАС СГ Mastercharge C) Am. Express C) Diner's Ciub 


ayers, Milwaukee, 
Falls, Hellos, TX -— Renney," 
, 
Лара, Ci rip, Audel 


STEREO 


SOUND 
ADAPTER 


б 
GET SIMULATED STEREO SOUND 
FROM YOUR TELEVISION! 


TELEDAPTER® easily connects to your own TV 
and stereo system to give you full rich 
simulated stereo sound through your amplifier 
and speakers. TELEDAPTER'S electronic 
circuity matches the impedence between your 
TV and stereo amplifiers’ aux., tape, or tuner 
input, while completely transformer isolating 
the TV's & stereo's chassie, for safety. The 
matrix circuity provides two channels of 
output that plug directly into your stereo. 
Those ballgames and movies will never be the 
same after you hear the realistic thundering 
sound. Complete with hookup instructions, 2 
year warrantly. If not satisfied after 15 days, 
return for full refund. 


519° plus 200 shipping & handling 
enclose check e VISA or Master 


Expiration Date 
Name 

Address 

City 
State. 


RHOADES 


NATIONAL CORPORATION 


Bank # 


Zip 

РО. Bax 1052 арі PS 
Columbia, Tenn. 38401 
1615) 381-9001 


TOP SPEED OF 90 MPH! 
1,125 MILES OF DRIVING 
(from a 15-gallon fuel tank)! 


That's the kind of high-mileage, 
fuel-pinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRIC 
CAR! What's more... you can 
build it yourself! 


HOW IT WORKS The layout of the new drive system. 


All you do is take your existing car (or buy a used body) and replace its 
original power plant with a small gas-powered lawn mower engine. 
(That's right, a lawn mower engine!) This engine drives a generator 
which, in turn, supplies the vehicle's drive motor with electricity allow- 
ing you to travel at speeds up to 50 MPH. 

When more power is needed, four automobile batteries — hooked up in 
series and fed by a 100-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (up to 90 МРН)... and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating! 

Your total cost — by buying your own parts and building it yourself — is 
under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 


GET ON YOUR WAY TO HIGH-MILEAGE MOTORING. . . NOW! 


THE MOTHER EARTH En — the national magazine long recognized 
as a leader in alternative energy — offers you a detailed, step-by-step set 
of plans for making the НҮВ lb ELECTRIC CAR. The complete package 
includes the plans, bill of materials, and list of suppliers. The plans sell 
for $15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept. 400305, P.O. Box A, East Flat Rock, North Carolina 28726. 


Enclosed is $15.00 
Please send me the HYBRID ELECTRIC CAR plans. 1 understand that | have 10 days to examine 
ie Diane; sod i.f decide nol to Ul there; 1 can return them for a full refund. 

р To: 


NAME р eee == 
CITY —__ STATE 2! 
CHARGE IT TO MY O MASTER CHARGE OR О VISA CARD — 
NAME. ACCOUNT МО. 
MASTER CHARGE INTERBANK NO.. 
Add $1.00 if you wish to have r plans sent first class. 

MOINES S PANS DEPT. озб Box A, EAST FLAT ROCK, NORTH CAROLINA 28726 


EXPIRATION DATE. 
SIGNATURE —— — — —— ————— —— 


BE YOUR OWN BOSS! 


Sharpen Saws 


and other tools in Profitable 
og Business of Your Own 


Е {< 


| SHARPENING | 


Bans t 


Hundreds of men now using 
the Foley plan successfully. .. 
YOU Can Do It Too! 


Find out TODAY how the proven Foley plan can quickly put 
you in a Money-Making business of your own. Work in your 
Spare hours and weekends for extra income. or start а fulltime 
shop. Set the hours you want to work... keep the profits you 
earn. Age, education or minor handicaps are no barrier to 
success. No special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
selling involved, no canvassi keep 90€ profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters. contractors and industry. 30-Day No-Risk Trial! 
Send for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


Just fill in coupon below. Mail to. 
E Foley% 3230 Foley Building 
Minneapolis, Minnesota 55418 
Send for FREE Book! CHP OUTAN 


MAIL TODAY 
FOLEY Manufacturing Co. 3230 Foley Building 
Minneapolis, Minnesota 55418 
Please send FREE Book about the opportunities in my own 


sharpening business. | understand there is No Obligation. 
NAME 


ADDRESS: 


— 


WANTED: 
INVENTIONS 


related to 
automotive, housewares, 
do-it-yourself markets. 
If you have the right new product 
concept, we'l help you put it on the 
market. All ideas will be fully pro— 
tected. Write to: Market Research, 


z Department B 
Purolator 


Purolator Products Inc. 
970 New Brunswick 
products 


Ave. Rahway, NJ 07065 


Look-Alike“SecuritySystem” 
FOOLS BURGLARS 


Helps Protect Your Premises— 
Homes, Factories, Stores, Camps, etc. 


Stop thieves at the door and turn them back. That's the easiest 
way to protect your property 

“Felony Fighter." a replica of an expensive burglar alarm 
system, can be an effective way to do it. Just place the in- 
genious ''alarm'' terminal at each of your doors and switch on 
its light. No burglar can know the activator control panel is not 
a high-priced complete alarm system 
The glowing red light, and realistic engineering steel switch plate 
look to any crook like expensive alarm systems costing $1,000 


and more. 
FREE BONUS 
G 


FELONY FIGHTER™ 

alarm terminal and light work on one 
9-volt battery (not included). Keep it on 
night and day for pennies a month! An 
ever-vigilant warning. Only $9.98. At 
that price you can afford one at each 
door. (You save when you order 2 or 
more e.) N Mail coupon for or prompt delivery. | 


iz TMM Felony Fighter Dept. PS2_ | 
Р.0. Вох 5220 Grand Central Station, New York, N.Y. 10163 
1 don’t want my home unguarded another minute. Rush the new Felony 


WARNING: 


suai or deci Fighter!" at only $9.98 each (plus 75c to cover postage and handing) | 
BURGLAR ALARM SYSTEM under your full satisfaction or money back guarantee. Also include my FRI 
= Security Decals | 
2 SAVE! Order two Alarms, one for each door. for just $18.98 
(plus $1.25 post. & hdig.) | 
Enclosed is $__ 
Charge My Credit Card 22 Visa C) Master Charge | 
Card No. Exp. Date 
Name | 
Address | 
City State Zip | 


Add applicable sales tax n CA, CO. FL. IL. NY PA. VA, VT. WI 


Enjoy Fireplace 
Beauty 
PLUS Both 
Highest 
Heat Output 
and 
Efficiency! 


Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
окен ril phone is answered. 
Records both sides of phone: 


Stops recorder when phone hung u 
This device is not an answer A 


Super Powerful. 
Wireless Mic 


9 10 times more powerful than other mics. 
Transmit upto mile to any FM radio; 
to assemble kit 15V battery (not incl) 


For FREE Information, write: Envirostyle Direct qu EA 


860-007 Р.О. Box 43021 St. Paul MN 55164 || 
Or CALL TOLL FREE: H SOLAR HOT AIR HEATING H 


a FUN ME. 
e FUN TO BUILD! 
• FUN TO RIDE! 


> These rugged off road vehicles 
by 


iE e eni 
Engine is completely as- | we constructed properly, a 4'х4'х6" 
|, frame is wi 


sembl 


everything t. 
and start riding. 
Kit priced from 
479.95 to 999.75 
For a FREE color 


6 BIKE 
MODELS 


"Сагі Heald, Inc. > 


From ‘the larg t Maker et Sike an 
= 


ме up to 40% on fuel costs by addition of |] 

H Solar hot air and water adaptable generatin 

В units. Build your own units for less then 
50.00 apiece. 


{зета $15.95 for kit which includes: 
Absorption crystals 

Activator adherant 

Complete blueprints 

Material lists 

Performance specifications 

Designs for alternate units 


hp to 16 hp 


ines. 


panel produces a 700{ temperature rise at 
Ws flow of 200 cubic feet per minute. the 
1 construction of these units is mun simple 
ind requires only minor hand tools. 


lease allow 6 to 8 weeks for delivery 
J ENERGY COMPONENTS COMPANY 
Main Street, Box 713 


Seal Beach, California 90740 
unum umm um um m um n n e 


MODELS 
SUPER TRYKE 
койы) with complete detalis, write today to: 


[ 
[| 
I 
Ц 
Ц 
I 
1 
1 
І 
L| 
[| 
L| 
. Box 1148, Benton нео, М! 49022 Г] I 


d Tyke Kits inmo Woni — Са 
= 
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Dept. PS 
Box 618, Civic Industrial Park, LaSalle, IL 61301 
C YES, RUSH ME the Badge-A-Minit starter kit for only 
$17.9 pus $1.79 shipping, (18, res. ad §. 80a 
Personal check or m.o. enclosed 
Usa charge cad bao 
VISA ercharge. C] Am. Express C) Diners Ciub 
CI SEND ME т the ай color Badge-A-Minit catalog. 


Credit Card # 
Interbank # (MC) 


Signature 


Exp. date 


Build this beautiful 
Dome Home by 
yourself! 


The least expensive, most 
energy-efficient nome Ae 
available. 7. 


assembled by one or two people in à few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthroug ^5 поте construction 
a snap. No skills necessary. 
Your Monterey Dome home 
build than a conventional ho 
all building codes. It will also 
оп heating and cooling с 
Many home packages are ауа 
4,500 square feet 

ч jend for our all-new color 
g and Plans Book— 
filed pages of excit 


ignificantly less to 


ie ranging from 70010 


Dept. 227 Р.О. Box 5621 * Riverside, CA 92517 


(О Please rush me your new 96 page full color Catalog 
[| and Plans Book. | am = $4.00 I 
[C] Aiso send me the Monterey Domes Assembly 

Manual for an additional 


MAME __ а — 

|| шшш o 0 0— I 
CITY, STATE, ZIP = 
Mail To: Monterey Domes, Dept. 227 i 


P.O. Box 5621, Riverside, CA 92517 
am шш шш иш шш um шш um Ш 


ат Learn how to MAKE MONEY 


2 7 
[5з 


77. Train at home in spare time. No previous expe | 
rience needed. Tools and materials included with | 

‘special talent required. We show you 
how to do it. тми N DRAFTING! 
І 


ES] 


m | 


am, STATE 


MUS, 


WASTE OIL HEATER 


For Shop, Garage, 
|! \ 
—À n 


LENAIR INDUSTRIES INC. 
АМЕЗУ т Wi 53545 
СМЕЛЕ Wet CM 


Waste Oil Worth BO€ per 
galion as a heating fuel. 


баш! DRILLS 

WATER WELLS 
50-100-200 
FEET DEEP! 


SAVES YOU HUNDREDS OF DOLLARS!!! 


Did you know that vast quantities of 
fresh, sparkling clear water lie within 
200 feet of the surface of the ground 
almost everywhere? In the city. In the 
suburbs. In the country. Pure, tasty 
water untouched by chemicals or pol- 
lutants. 


Trouble is, until now, the only practi- 
cal way to tap this wonderful supply of 
free water was to hire a professional 
driller—and that could cost you a 
thousand dollars or more. 


But now YOU can drill your own well 
and save hundreds of dollars! 


With the remarkable Hydra-Drill you 
can drill your own well. It's amazingly 
uncomplicated and simple to operate. 
More than 47,600 water wells have been 
drilled with Hydra-Drills by homeown- 
ers who have had no previous experi- 
ence in well drilling. 

You owe it to yourself to find out more 
about this practical economical way to 
provide good, year 'round water for your 
home and garden. 

Write or call today for our FREE in- 
formation package including the book- 
let "HOW TO DRILL YOUR OWN 
WELL”. There's no obligation— ACT 
NOW! Call anytime including Sundays. 
No salesman will call. 

Deeprock Mfg. Co., Opelika, Alabama 36801 


Phone Toll-Free 


«е (800) 821-2280 


for Extension 5112) 
Call meters including Sundays . . 


OR CLIP ¢ COUPON AND MAIL TODA) 


Deeprock Mfg. Co., Dept. PS.70 
Opelika, Alabama 36801 


Please mail your free information kit immediately. I under- 
stand there is no obligation. No salesman will call. 


Zip 
© 1980 Deeprock Mig. Co. 


| 
П 
| 
| 
| 
Print Name | 
| 
| 
| 
1 
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Make up to 
8 GALLONS 
OF ALCOHOL 


little as 50t 
RA GALLON! 


ORDER THE COMPLETE 
INSTRUCTION PACKAGE FROM 
THE MOTHER EARTH NEWS® NOW! 
The deluxe 6” still package costs just $15 
and includes: 
@ Complete bill of materials. 
@ Easy-to-follow diagrams and instruc- 
tions for building every part of the still 
. from the mash cooking vat to the 


LJ Detaled instructions for operating the 
still. 

© Recipe for cooking mash. 

* Instructions for making the column col- 
lapsible so the still can be moved easily. 

* Instructions for applying for a permit 
from the government so you may oper- 
ate your still legally. 


With these plans, you can build your still 
for under $500 . . . after that, it's a sim- 
ple matter to convert cars, tractors, and 
even furnaces to run on homebrewed fuel. 


MOTHER's 6" Column Still Plans 
84027 $15.00 


Also available: MOTHER's 3" Column Still 
Plans (to produce up to 1 gallon of alcohol 
per hour) 84016 $15.00 


NO-RISK GUARANTEE! 


All of Mother's Plans come with a no-risk 
guarantee: If after 10 days you decide not 
to use your plans, you can return them for 
à full refund of your purchase price. 


To order, send your name, address, and 
zip code along with a check or money or- 
der for $15 to: 


Mother's Plans 
P.0. BoxA 
East Flat Rock, N.C. 28726 


Or use your Master Charge or BankAmeri- 
card/VISA. Send the account number, ex- 
piration date, and Interbank Number (for 
Master Charge only) to the above address, 
or call in your order TOLL-FREE by dialing: 


circulation system. 800/438-0238. 

[ MOTHER'S PLANS, Dept. 400306, P.O. Box A, East Flat Rock, N.C. 28726 1 
| Enciosea is $15.00. Please send me O 6" Col- — Charge the plans to: [ 
1 штп Still Plans or O 3" Column Still Plans. | 1 

understand that | have 10 days to examine the Master Charge (Interbank No. ) | 
| plans and it | decide not to use them, | can re- — BankAmericard/ VISA 1 
| turn them for a full refund. | 
| МАМЕ Name I 
| ADDRESS Account number Н 
| CITY Expiration date 1 
| STATE ZIP Signature l 
| Add $1.00 to have plans sent first class. North Carolina residents add 4% sales tax. Canadian cash orders, add l 
L 15% surcharge. Sorry, no C.0.D.'s. Prices subject to change without notice. 1 


for, 
м = a ro 2 


* NO PHOTO EXPERIENCE NEEDED 
fas SPARETIME after your regular 
job! Do shooting yourself or have others 
work for you. Genuine opportunity! 
WRITE FREE REPORT #PS-7 
3110 Fulton Ave, Sacramento, СА 9582: 


EASY-TO- ASSEMBLE кїт 


ом GF D108 


For 3'6" diam. Other diams. from 4' to 6’ at 
comparable savings. All diams, adjust to 
floor-to-floor hts. of 8'11/2" to 9'6”. 


©те tron Shop 1977 


People who've looked everywhere tell us there 
"t another spiral stair around that touches 
our combination of i 


To: The Iron Shop, Dept. 65B, Box 121 
| Broomall, Po 19008 


| Nome 


| Street 


THE IRON SHOP 


NUFACTURERS 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
Operated by normal water pressure. No 
digging up floors. Clog resistant, easily 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 
DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


Powerful electronic detector 
finds buried gold, silver coins, 
etc. Write or call for free 
catalog. 


Phone day - night (713) 682-2728 
RELCO, Dept.0063 
BOX 10839, HOUSTON, TEX. 77018 
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STAINED 
D GLASS 
т Send 50¢ for fascinating 
catalog of kits, tools, 
jk (089 ideas, books, and sup- 
“= plies. 
BIG STARTER KIT 


only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


‚ SAVE MONEY 


Assemble our unique Mini- 
Dozer Tractor Kit. Buy fac- 
tory-direct. Catalog of Kit 

construction and uses — 9.50 
“Build-it-yourself” Plans — $7.00 
(refunded on any purchase!) 


PS70 Cedarburg, WI 53012 


Dept. 


= CAMERA REPAIR FOR $19 


with ED ROMNEY's 100-page BASIC 

ING IN CAMERA REPAIR. Fully illustrated. 
Simplified methods, use hand tools. Test 
lenses, shutters, without special equipment. 
Thousands sold! Only $17 рь $2 shipping. 
Also Advanced Texts, Leica, Nikon, Contax, 
Minolta, Grana jamiya C330, RBó7, M645, 


Д Тейгсеөте, $ Write to Romney, Box 
5247P, Spartanburg, SC 29304. (803) 583-3081 


AUTOMOBILES 


AUTO FUEL from COAL Details. $3.00. 

ergy, 112A Signalhill, St. Louis, MO 

3121, 

ALCOHOL INFORMATION AND DIREC- 

Production steps, regulations, 

uipment and enzyme suppliers, Send 
d Amarillo TX 


procedure for 
back 


guar- 
hol, 712 S. 
TX 15203. S 
BURGLARS BEWARE — Make your 
wn Auto Protection System. Send $3 
[Гог five easy circuits. Omni Enterprises, 
S), Muscle Shoals, AL 35660. 

WHEEL ALIGNMENT. Make and use 
simple accurate tool. Illustrated in- 


dealer will show you how to sa 
Hundreds of dollars on your new 


'OGEN ALCOHOL Auto Fuel Con- 

‚ Fuel production, SOLAR STILL 
plans. Refundable, $5.95, Merit, 2307 
Tyler Lane, Louisville, KY 40205. 


Build Easily 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $22 per line. DISPLAY-CLASSIFIED $300 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for September issue (on Sale August 15) 
is June 27. Send orders to Mary C. Ansbro, Classified Adv. 
Mgr., Popular Science, 380 Madison Avenue, New York, 
NY 10017. 


oly! Send Stamped 4"x9^ 
Envelope, U&I, Box 4873-J8, Boise, ID 
83704. 


L 12 easy 
Send $9.95. 
1337 Oppek St. N.E. 


MOTOR 
formulas, No still needed. 
Rondo Enterpri 
Salem, OR 9730: 


M POWERS 
Repla 
Guaranteed! Complete $6.95. 


1 Box 358p Station D, Toronto, 
Ontario M6P 3J9. 


lus Supply Ci log, $2.95, Autostill 
133 Fairhill, Philadelphia, PA 1912 


LECTRICKAR—Convert VW's, Fi 
to Electric 50 MPH. Plans $25.00. 1 
formation $1.00. Robert Bucy 
TX 75228. 


MIRACLE CARBURETOR Vaporizes 
Сав 100+ MPG. Drawings, Details 
$10.00. Money Back Guarantee. Сагыш, 
Route iA, Hitchcock, SD 57348. 


GAS SHORTAGE/RATIONING 
PREPARE NOW! 


Р.О. Box 32. In. 46311 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! Uses inexpensive LOCAL- 
LY available components. Build system your- 
зей, for as little аз $50, in approximately two 
days with ordinary hand tools. Satisfaction 
ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. P511. Remsen, NY 13438 


1A ELECTRIC VEHICLES 


LEGAL Alcol 
Solar/Conventional still plans. Ма; 
formulae, Federal Permit Information! 
$10.00. "RDA, Box 873, Concord, NC 


on 
For complete instructions 
and blueprints send $12, - to: Metz 


Gauge, Р.О. Box 8672, Detroit, MI 
48224. s 
GASOLINE SHORTAGE? Flip a switci 


engine runs on Propane. Two simple 
Propane systems, build either ог 
around $50. Complete Plans-$10. Guar- 
anteed. Includes Professional Propane 
Information. Сас Engineering, Box 
266-2, Owls Head, M. 4 


PROPANE CARBURETION - Is It For 
You? Booklet covers Advantages 
-Disadvantages Written with 30 Y. 


. Send $5.00 t 
Вох 237-5, Lo. 


‚ Advantag: 
Instructions, | sourc 
Box 123, Richmond, 


HYBRID — Electric Vehicle catalog. 
ts — equipment — pla 

Box 1237-ЕС, Mel- 
5. 


ELECTRIC CAR PLANS, Originally 
seen in Popular Science '76, using sur- 
lus parts. Simple, Reliable Design $18, 
ett, 16179, Alameda, ММ 
87114, 


Box 


Laws, Insurance, 
Profits, Oil' Companies: 

у: $25.00. Sample: $2.50. E. М. 
NEWS, 4900 Blank Ба, Sebastopol, 
CA 95472. 


2 AUTO SUPPLIES & 
EQUIPMENT 


CATALYTIC CONVERTER ELIMINA- 
TOR PIPES. Available Now — Easy In- 
stallation — Details $1.00. Р.О. Box 
5, Lee's Summit, MO 64063. 


ALCOHOL Stovetop Still — Air 
cooled column condenser. 160-190 
Proof, 150cc/HR. $100.00 Postpaid. 


Edu-Tec, Inc. P.O. Box 601, Greenville, 
NC 27834. 


RUN YOUR 
Free recipe, 
Lovebooks, 


CAR ON MOONSHINE! 
automobile adjustments. 
Box 58163-ps, Louisvil 


САЗОИ ICREASED 
DRAMATICALLY! A new monthly mag- 
azine shows how. DETAILS FREE! 
Gasavers NewsTY, Р.О. Box 17711PSA, 
Irvine, СА 92715. 


SAVE Gas - Reduce engine RPM 30 % 

- PU's, Vans, RV's, Install Junk-Yard 

Overdrive behind present transmission. 

Installation details, ^ Photographs 

Countryside Automotive, Box 
berdeen, NC 28315. 


. ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


WATER INJECTOR — Build Easily, 
Inexpensively! Send Stamped 4”х9” 


Envelope. U&I, Box 487306, Boise, ID 
83104. 


SAVE GASOLINE! Professional re- 
veals retuning secrets. Details — Posco, 
GST. Box 300. LaGrangeville, МҮ 
12540. 


And Keep Your Car 
Sparkling Bright! 


+ NoWater + No Washing 
NO WORK! 


your car. No water, soap, sponges or hard 
work, either. Just guide this silicone- 
treated car cleaner over your car. Brings 
back its shiny sparkle in minutes. Made of 
finest treated cotton fibre that picks up 
grime and polishes as it cleans. Silicone 
protects car's finish, too. 15/2" overall, 
with easy-grip handle, so your hands 
need never touch the car. Your wife will 
love it, too! 

Only $4.98 + 80¢ postage & handling, 
21078.98 + $1 post. & hdig. Res. of CA, 
CO, FL, IL, NY, PA, VA, VT, WI add ap- 
propriate sales tax. 

POPULAR SCIENCE AUTO MOP 


Dept. 780 Р.О. Box 5115 
New York, NY 10163 


END BLIND SPOTS 


With Wide-Angle 
Rear View Mirror 


Clips on over present mirror 
Now see all the road behind you. Be sure 
you're safe before you change lanes. See 
fer trucks, vans coming up on either 
Panoramic safety rear view mirror clips, 
right on over your present standard mir- 
тог. It's non-glare and shatter resistant. 
Extra wide sweep of road on both sides 
makes driving safer, easier. 

Only $8.95 each plus $1.00 ea. postage 
and handling. Residents of CA, CO, FL, 
IL, NY, PA, VA, VT, WI add appropriate 
sales tax. 

POPULAR SCIENCE SAFETY MIRROR 

Dept.780 P.O. Box 5115 
New York, N. Y. 10163 


DURALINER. 


The Truckbed Liner That's 
As Tough As It Looks 

* Stands tough in ranging temperatures 
- even at 60° below zero. 

* Repels the sun's damaging ultraviolet rays. 

* Wash out with a hose and water. 

* Resistant to acids, salts, fertilizers, 
cleaners, animal waste. insecticides, 
gasoline, ol, etc. 

* Will not become brittle 

* Attractive leather grain 
finish. 

* One piece ѕеаті 
construction. 


mmm 
Inc. 


P.O.Box 694 Grand Blanc, Michigan 48439 
(313) 695-3500. 


3 AUTO TRAILERS & 
CAMPERS 


MONEYSAVER TRAILER KITS -Light- 
weight- Ready to weld. Parts/accessor- 
ies. Info packed catalog $2.50. IRD 
Trailer Treasury, 1326 Santa Anita G-5, 


S. El Monte, CA 91733 (213) 575- 
3224. 
В.У KITS — PLANS — PATTERNS 


— Fifth Wheels 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO-KARTS, Factory Direct with all 
welding done: Ranging from $49.95 to 
$179.95. Send $1.00 for catalog: 
Schmieder Motors, RD #1, Doylestown, 
PA 18901. 


MOTORCYCLE Factory invoice prices 
z, Honda-Yamaha-Suzuki-Kawasaki-etc. 
$10.00 per brand- 3 for $25.00 Guar- 


anteed ог full refund. Information 
Annex, P.O. Box 1429, Chino, CA 
91710. 
te 
Ms 
RE \ 
DA m 
ЗАП E 
IL Bi .00 
АР ҮЗ 
Н 2 
"it. Es 
SNOWMOBILE 8! 00 
ЕНИН 310.00 
8 H.P. TRACTOR $10.00 


MINI VEHICLES PLANS 
Dept. A, Chory, N.Y. 12921 


New plans reveal step by step 
j| details how to build your own 
mini-bike. FREE discount 


for everything to: 
Plans, Box 34422, Dept. PS7, Omaha, NE 68134 


JULY 1980 | 147 


5 AVIATION 


'ONE-MAN JET HELICOPTER — Easy 
inexpensive. to buid! Detailed plans. 
drawings—$7.00. HELICOPTER EXPER- 
IMENTER'’S HANDBOOK—$4.00. Both 


PARA-SAIL, The Ascending Parachute. 
Flies like a kite behind your motorboat, 
car, jeep or snowmobile. Sky Supplies, 
Rt,’ 1, Box 894A, Dept. P, DeLand, FL 
32720. (904) 734-9641: Also avail- 
able: kites for towing, 


— $10.00. Helicraft, Box 3053-A, Re- 
dondo Beach, CA 90277. 


MANGGLIDERS — 24 fight-tested 
designs registered. Send $5.00 to: Har- 


mon's, Dept. E, 406 S. Main, Rock Port, 


BOOMERANGS - INCREDIBLE 
TURNI Exciting sport. Order Free са! 
Amazing designs! BoomerangMan, 

К, LA 71201. 


POWERED GLIDERS by WORLD'S 
LARGEST MANUFACTURER Over 900 
deliveries world-wide! Proven, economi- 
cal flying fun; no license' required. 
NEW! ! | IL with fully aerody- 
namic Brochure $5 Rotec 
Engineering SP7, Box 124, Duncanville, 
TX 75116. 

HELICOPTER KITS: Gasoline and Jet 
Powered from $495.00. Information 
$2.00. BW Rotor, Towanda, KS 67144. 
IRBOAT propellers and hubs for all 
engines. Literature $1.00. Airboats, Inc., 
3858 Miller Avenue, Fort Worth, TX 


AIRBOAT Gyrocopter Hovercraft Pro- 


peilers. Hubs, Informative Catalog 
$1.00. Aerial’ Propellers, Box 697, 
Greenville, TX 75401 


ROCKET PROPULSION SYSTEM 
Build your own hot Ley genera- 
lor that propels roxi- 
mately 85 feet higi vat 60 МРН! 
Send $10.98 for fo pack to: 

PROPULSION 
P.O. Box 2624 
Arlington, Va. 22202 


AIRCRAFT | KITS 
And Detailed Plans 


Fuel-efficient & High-performance 
Aerobatic & Cross-country 


AIRCRAFT. к CATALOG 


Dept C * #0 Box 19828 * Houston. Texas 77024 


WEEDHOPPER—ULTIMATE FUN MACHINE! 
No licenses re- 
quired on plane 

gm or pilot; 40 hour 

construction time; 
complete kit $2695; 

carries 220 Ib up to 50 

mph! Send $5,00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS7, Box 2253, Ogden, UT 84404 
5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 


engine powered. Carries one man plus. 
Flies over land/snow water. Complete 
plans and booklet. $8.95. Acro-Projects, 
Box 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


HOMEMADE MODEL ROCKET EN- 
GINES, Information 50c. PEADCO, 
Dept. А70, 1908 122nd PI. SE, Everett, 
WA 98204 
YOU CAN APPEAR TO DEFY СНА! 
TY! Details $5. Gravity, 9620 Rolling 
Rock #17 TX' 15238. 
ANTI-GRAVITY. No moving parts, 
magnets, exotic fuels. Data, Schematics, 
Diagrams. 78 pages 8x10 mimeo $10 
A. Box 132-A, Eureka Springs, 


ANTIGRAVITY Propulsion Devise. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


y, 3 Air Chambers, 
т Locks plus one 
Footpump. Freight and handling charges 
all included for only $23.95. Fantastic 
offer and fantastic fun. BOAT, Р.О. Box 
324, Harbor CA 90710. 
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EVINRUDE 1979 Bargains . . all sizes 
.. $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563. 


BOAT KITS—22 Trailerable models 
— POWER and SAIL - 16' - 30’. Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-buiit cost. No 
experience required. FREE Catalog. Lu- 
ger, Dept. AC-80, 3800 West Highway 
A, Burnsville, ММ 55337. (612) 890- 


MANUAL 
written by licensed technican. $17.95. 
Robert McAnally, Box 19931 Memorial 
k Station, Houston, TX 77024, 


MAKE Apple Juicer from Hoover Spi 
Dryer. Plans $12.50. Juicer, Site 4, Box 
14, Vernon, B.C. V1T 723. 


SOLAR Manufacturers ^ Directory 
$1.00. Technical Reports: Solar Cells; 
Wind Power: Water Power; $2.95 Each. 
APPLIED TECHNOLOGIES, 908 Sher- 
bourne, Dearborn Heights, MI 48127. 


GOLD. How to Prospect — Where to 
Prospect. $6. Goldways, Box 426, On- 
NY 14519. 


BUILD Stylish Backyard Storage 
Barn. Easy Plans $6.00. Reynolds, Lot 
32, Home Ranch, Sheridan, WY 83801. 


BOAT PLANS — FRAME KITS — PATTERNS — 
HUGE 140-page catalog! Powerboats — Sailboats — 
Outboards — Jets — Rowboats — Houseboats — 
Runabouts — Dories — Workboats — Racing Boats 
— In plywood — Cold Molded — Wood/Epoxy — 
Fiberglass — 8* to 49 '. Lowest cost, highest quality 
or 27 years. Easy, proven methods include instruc- 
tions especially for amateurs. No lofting! “BOAT- 
BUILDING SUPPLIES" — Fastenings — Fiberglass — 
Resins — Glues — Equipment — Spars — Books — 
Boat Trailer Plans. Send $2.00 for catalog plus FREE 
"BOATBUILDING SUPPLIES" brochure. "INBOARD 
MARINE HARDWARE" catalog also $2.00. 


E " 


EGO ^L е: 

GAS SAVER DORY SKIFFS 
FREE Plan “Gloucester Gull Rowing Dory With 
Brochure/Photos 50 Plans 15/45 Ft. D 
A МП, Power & Sail Only $3.00. Air Mail $5.00 
TEXAS DORY, Box 720, Galveston, TX 77553. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board jets cruisers - sportfishers - hydroplanes - 
Tunabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS - polyester epoxies -foams - cloth - mats. 
+ C-Flex- special section boatbuilding with wood 
‘epoxy saturation system - catalogues $2.00 
(Book “One-Off Boatbuilding” 56.00) also (Book 
“Fiberglassing How To” $6.00) 
CLARKCRAFT 
16-S Aqualane Tonawanda NY 14150 


10 WELDING, 
SOLDERING 


WELDING ALUMINUM? 
It’s Easy With 

The LUMIWELD Process 
Designed for “Do-It- Yourselfers" 

No special skills or expensive 
equipment. Money - back guarentee. 
For details and order info, send 
S.A S.E. Dept. HPS, ALUMISMITHS 
Inc. P.O, Box 517 DeLand, FL 32720 
Festured in Pop. Sci. March 1980 


11 DO-IT-YOURSELF 


FUN Wooden Kids Slide Plans $2. 
Woodkar, P.O. Box 131, Chesterfield: 
IN 46017. 


HOW To Write Your Will 
Attorney's Fees s 
PS, Durant, OK 74701. 


AD 
tive or passive. Inexpensive, sturdy. 
Looks great! Grows great! Fits all. Full 
plans, illustrated — builder's klet 


$12.80. Pilcher Ecosystems, Rt. 1, Box 
213, Mead, WA 99021 


SAVE MONEY. Build your own sturd: 
Beautiful Beds. Complete, Easy to fol- 
low, Step by step instructions. Twin. 
Queen, Bunk, Baby's Cradle. Send $5.00: 
Р.О. Box 691. Port Huron. MI 48060. 


SUPER-DEAL . . Project TV picture 
on screen like Projector Television for 
bout $15.00. LENS, DRAWINGS and 
FORMATION. $7.95 K'Idea, 611 
Landmeler, Р.О. Box 98, Elk Grove, П 


PROFESSIONAL INSTALLERS TIPS 
on how to measure, order, and install 
STORM DOORS AND WINDOWS, in 3 
easy steps, and with only 3 basic tools. 
with no ladders. 32 page booklet, 14 
illustrations. $4.50. Fullview Alum, 
P.O.) Box 17780-C, Philadelphia, РА 


(washer type) motor. Return power to 
utility reversing electric meter. Plans 
$3.95. E.P.S. Box 3572, Shawnee Mis- 
sion, KS 66203. 


SAVE Heating Costs, Simple Home- 
built Device Reduces Baseboard Heat 
Loss. Plans $2.50. RET Box 798, Ripley, 
W VA 25271. 


BUNKBEDS, L-shape, easy construc- 
tion. Save space, money. Complete de- 
tailed plans, 59:95. D&D, Box 7000- 
684, Redondo Bi 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, 

Dept. 1902, 
03867. 


‚ CONVERT Auto to Hydrogen opera- 
tion! Generate hydrogen fuel. Plans and 
Instructions - $10.00. RDA, P.O. Box 
813, Concord, NC 28025. 


E-A-R® Plugs protect your hearing 

"79 Popular Science) 3 pair 
$1.00 check or money order, or write 
for bulk pricing, Niagara Kinetics, Box 


PS, Box 


ELECTROPLATING, Complete Text- 
book. All Metals. Electroplate Metallic 
Nonmetallic Items, $9.95, Details Free. 

FL 32905. 


IE INSTALLATION. Do it 
yourself using professional techniques. 
For detailed, illustrated booklet send 
$5.00 to: PGS Publication 
Churchville, MD 21028. 


ENERGY HANDBOOK one source for 
info, plans, books, and energy saving 
devices. Free solar plan included. Send 
$4.00 to: FAMCO, Dept. PS, Rochester, 


NH 03867. 


IR CONDITIONING RI 
ED. Window, central sys! 
booklet, Waters, 203 North Lake Drive, 
Brunswick, GA 31520. 


RADIATION METER. Make safe accur- 
ate meter easily from common house- 
hold items. $5.00 plans and manual. Ac- 

740-Р2, Valles, СА 


Чоп Вох 
95945. 


Grass 


per stations, ls 
and movies 
around the world. 


Sick of Network TV? 


Buld bur kit and seve! 


stell! Ultra 


сай: 
24-hour C.O.D. Hotline 


869-4283 
SPACECOAST RESEARCH 


Dept. 0, P.O. Вох 442, Attamonte Springs, FL 32701 


LASERS UNLIMITED 


> 
я ‘Complete plans and parts sources 


* RUBY LASER RAY GUN. $1500 
‘= CO2 LASER FOR BURNING/CUTTING $15 00 
* BEGINNERS LASER VISIBLE RED and IR .... $10.00 
* LASER PISTOL and RIFLE $1000 


+ HELIUM NEON VISIBLE RED LASER 5 
* MULTI COLOR LASERS ............. $1 
* LASER LIGHT SHOWS. s 
‘+ LISTING OF ALL LASER COMPANIES. E 
LASERS UNLIMITED 
Dept. LT, Bax 716, Amherst, N. H 03031 


low Watthour Meters Work ® Four Controversial Methods] 


Г 


falihour Meters. Without Removing or. B 
Cover ө SUPER CONTROVERSIAL: Axe 21 or 
jot Apply a Uulity-Owned Meters, ONLY $. 


LIBERATE GAS & WATER 


[не to Avoid Turning Back Gas & Water Meter Dials t| 


KW-HR METERS 
онна Booh on Wet, Demand а Pol 
Ке yg Mace any for Wag 
eS Ret ly Hac fu May Sten 
К кнр! у Prada 
[hensive Utility-Unbiased Book, ONLY 810. Soe, 
RIPPLED—OFF 11 


‘EDUCATIONAL PURPOSES ONLY | 
Е CATALOG WITH ORDER (81 Without Order), 


Consumertronics Co. 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show $ 8.00 
Methane Fuel (400 pages) 15.00 
Hydrogen Generator/Hydrogen Саг 10.00 
Propane/Gasoline Auto Conversion 10.00 
MHD Electrical Generator 10.00 
Low-Cost/One-Man Hovercralt 7.00 
Easy-to-Build X-Ray Machine 10.00 
Solid State Laser 6.00 
Visible-Red He-Ne Laser 6.00 
25 KV Tesla Coil 5.00 
Computerized Electronic Robot 10.00 


MONEY-BACK GUARANTEE 
—FREE CATALOG— 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord. North Carolina 28025 


HOME ENERGY PLANS 


2000 WATT UTILITY RECIPROCATING 

STEAM ENGINE: Compact Reciprocating 

(qe Engine delivers up to 2000 Watts of gener- 
1 


ated Electricity! ideal also for pumps, fans, 
eic. on farms or homes. COMPLETE 
PLANS include boller and charge circult 
configuration. Easy to build. 2000 WATT 
DARRIEUS ROTATING AIRFOIL: Simply 
Constructed, it generates up to 2000 Watts of 
j Valuable Electricity! Newest concept in 
(1 ||) || Windpower! Offers HIGH EFFICIENCY for 
homes, farms, cottages. COMPLETE 
PLANS include electrical charge circul. 
PLANS $7.95 each, both for $12.00 
GLENVALE PRODUCTS Dept. PS7 
Box 358 Station D 
Toronto, Ontario МӨР 39 


-yourselfers. — $4.00. 


Energy Service 
MA 


SCIENTIFIC and ELECTRONIC 
DEVICES —— 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ting, burning, cloud writing, holography and 
‘special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT: 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones. intrusion 
detection, nature listening. PLUS PLUS INFRA- 
SONICS. ULTRASONICS. ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
completed items to 

INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. PB 
Amherst, N. H. 03031 


N -IRRIGATE „ë 
ULATE » SPRAY 


duty rustproof bi 
gpump.Stainiess 
HP 1200GPH 60° high’ 
|o GPH 25' well, 5200GPH max, 144" in 
Belt or direct drive. Use % HP or larger. 
е Adds2patae&bnding 519.95 
BelleMead,N.J. 08502 


EXPERIMENTERS! 
HIGH POWER DENSITY 
SOLAR ‘CONCENTRATORS: 
produce hundre 
FRESNEL FABRICATORS KIT 
Includes: 10 


$15.95 ро. 


"s mation 
tation Boston, МА. 02112 


CIENTIFIC SYSTEMS INC., 

3t last offers іп kit or completed form 
unique products as; Nightime vision de- 
super sensitive directional. mikes, low 

high powered. lasers, micro-mini-voice 


nitters, ultra sonic devices, super hi F 
ie generators, intrusion and sensing 
scientific personal. protection. items, 
hany other hard to find products. Send 
for catalog: SCIENTIFIC SYSTEMS INC 
S1, Box 716 Amherst, NH 03031 


HOME CRAFTSMAN 


ETTING Started in Stained Glass” 
1 „ Box 2065X, Hanover, 


ling simple tools and materi 
ons and Projects. $5.00. 

ard, Monmouth, OR 97361, 

W “LEATHER STRIPPER” cut 1/8” 
15’ long from T" square, $3.00 
Handy Leather Stripper, Box 2, 

ity Grove, TX 75098, 

|600 CATALOGS listed and described. 

Гог everything imaginable 


527 


0% Discount. 200 
^ ps, 126-SF Seventh 
h, Hopkins, MN 55343. 

LOCK & Lamp, Parts, music boxes. 
(refundable). Elcraft, Box 1521-CP, 
проп Beach, CA 92647. 


А FOR THE HOME 


ICROWAVE Detector. Simple, Ac 
Oven leakage testing unit, Send 
00 to: Janroy, Box 557, Oswego, IL 


een Re-bullt Kirby Vacuum's 
liscount prices $185.00, Send check 
money order to: Service Vacuum. 
- 2002, Grants Pass, OR 91526. 
4ELPFUL HOUSEHOLD HINTS — 
‚ page book. Save time and money. 
00 ppd. Mister E and Me, Box 365. 
езуШе, MN 56048. 
SAFETY Proof Your Stairs. Send 
00. KLG, 110 Forward Ave., London, 
Canada N6H 187. 
Patented — Intruder; 
Alarm. Portable, Fits Any Door. 
98/2 for $25, RND 


Е Р, 
ining in open paint cans. Send $2.00 
h self addressed label for paint 
ers to: Warren, 28 Trillium Court, 
malea, Ontario,'L6S 3L8 Canada. 


tOOFING information bookiet by pro- 
ional, Save hundreds when buying 
repairing. Send $3.00 to: Ted 
nilton, 1514 Roosevelt, National 
у, CA 92050. 


TOOLS & MACHINERY 


JNIMAT Owners. 10 Standard Thread, 
eeds with Threading — Power Feed 
achment. Free Brochure! Сагісо, 
|l Grant, Corona, CA 91720. 
JANDSAW. BLAI ‘arbide Tipped 
vs, Any size, Free Literature, King 
‘, 6541-C Tidewater Drive, Norfolk, 
235009. 

METAL Cutting Lathe $72.65. 
f, 19048 Proctor, industry, СА 


SONVERT 3 PHASE MOTORS To 
gle Phase! 100% Power on 50% 
ге, Easy Instructions, and Illustr 
is. Send $8.50 to Тапуоп Press, 
My, 2427 West 26th St, Erie, РА 


ne fine tools. Send 


Š Gift Sie 


Sale ends Sept 1, 1 


The Fine Tool Shops 
[x Backus Ave., 
250 Danbury, СТ 06810 


14 ENGINES & MOTORS 


ENGINES Air Cooled to 16 Н.Р. For 
Mowers, Tillers, Riders, Hobby, Тге- 
mendous discounts. Illustrations, prices 
$2.00, Refundable first order. Ashland 
Small Engines, Ashland, MO 65010. 


15A ENERGY SAVING 
COMFORTABLE, warm air near floor 


level, if you have оп the ceiling. 
Make it youre $60.00, Pat. Pend. 
Proven. Portable. Simple. Complete 


plans and instructions. $10.95 ppd. USA. 
Conserv-A-Temp, Box SP1513, Lawton, 
OK 73502. 


LOGSPLITTERS—factory direct. Send 
$1.00 for information on full line. 
Thrust Manufacturing, Inc., Department 
PST, 6901 South Yosemite, Englewood, 
CO 80112. 


DON'T BURN YOUR MONEY! 

Stabilize your energy costs. Up to 
20% savings. $2.00. S.J. ENTERPRIS- 
ES, 30 Ehrbar Ave, Apt. 210, Mt. 
Vernon, NY 10552. 


WEAN Lead Free GAS HOGS To Reg- 
ular, SAVE .0Sc GALLON. GAIN MILES. 
Device and instructions $4.00 postpaid. 
No Catalysts. Check, money order. Al- 
low З weeks. Coosa-Etowah, Р.О. Box 
1883, Gadsden, AL 35902. 


NEGATIVE ION GENERATORS, Bio- 
magnetism, Life Energies, Music for 
Relaxation, Pyramids, Solar Energy, Un- 
derground ' Housing, FREE | Catalog. 
A.EU. 8143, Box 8, Big Bend, St. 
Louis, MO 63119. 


FORMULA FINDS MISTAKES in wa- 
ter heaters! Are sedimented elements, 
faulty thermostats, hidden leaks wast- 
ing electrical $$? Simple math tells 
answer before getting electrician's ser- 
vice charge. Wonderful gift for trou- 
bled neighbors. $2.25. вше, Box 
4666, смес, FL 32201. 


їс! 
Details "$3.00, SASE, 
Greensboro, NC 27407. 

EARTH SHELTER DIGEST — A mag- 
azine devoted solely to earth sheltered 
housing, Articles, color photos and 
plans for underground homes. Subscrip- 


POP, Box 7478 


tion $15, Sample $3. WEBCO PUBLISH- 
ING, Dept. PS, 479 Fort Road, St 
Paul, MN 55102. 


MOW TO SAVE up to $300.00 each 
winter on your heating bill for homes 
with crawl spaces, Free 2 
Witten, Вох 2244, Gastonia, МС 28052 


UNDERGROUND HOMES. New meth- 
od saves BO «; construction costs. Pi 
$20.00. Di and S. Welding, ICD. 

Hill Rd., Frewsburg, NY 14738: 


INFILTRATION — Greatest Energy 
Waster. Learn about energy Audits, 
Home Pressuriing and Leak Tracing: 
Send $1 to: Energy Tracers, P.O. Box 
306, Bristol, IN 46507. 


DOUBLE b.tu. output of any wood 
stove. Plans, bili of materials $10.00. 
Bailey, Chittenden, VT 05731. 

1a2 ENERGY SAVING IDEAS Booklet 
$1.00. Witten, Box 2244, Gastonia, NC 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Details $5.00. 
Arnesco, Box 1061-PS, Woodland Hills, 
CA 91365. 


QUESTIONS? Oficial 
R” values, comparisons, 
safety, installation, cost, and savings 
Illustrations and charts. A wealth of 
information for only $3.00 to: SOLAR 
NOW, Box 4829, Mesa, AZ 85201. 


'ION—Pennies Per Month, 
Minor Investment. Plans $5.00. Ener- 
mizer, Box 784, Anoka, MN 55303 


SAVE ENERGY DOLLARS. Save $100's 
with this extensive guide - $4.50. 
Energy Efficient Homes, Box 418, 
Painesville, OH 44077. 


GET LATEST UNDERGROUND 
HOMES INFORMATION! Two new 
books, manual, blueprints. Free color 
brochure! Underground Homes, 700 
Masonic Building. Dept. PS-7C, Ports- 
mouth, OH 4566; 


IACHINEX — Unimat — Maximat — 
line Lathes, Mills, Catalog $1.00. 
p Supplies $1.00. Campbell, 1424 
clay, Springfield, OH 45505. 
SMALL FOUNDRY Furnace, Supplies. 
e Literature. Pyramid ' Products, 
Xt. M, 3736 South 7th Avenue, Phoe- 
‚ AZ' 85041, 


HOW TO GET MORE MILES PER 
GALLON. Indispensable guide. 282 
Money-Saving tips. This book will pay 
for itself within days. Order now. Send 
$2.95 plus 75c postage and handling 
to: Michelle Group, Р.О. Box 29192. 
Greensboro, NC 27408. Satisfaction 
guaranteed. Allow 4 weeks delivery. 


INSULATION — Home owners guide - 
complete $1.00 To: P.O. Box 66, Swan- 
ton, OH 43558. 


15B ALTERNATE ENERGY 


ALCOHOL FUEL by SOLAR. Instruc- 
tion from mash to stills (solar). E-Z in- 
expensive construction and production 
booklet Send $4.95 to: Hancock, P.O. 


LAI 4" diameter 2 amps 
$8.75, 10 for $85.00. plus shipping. 
Foster, 1742 Dowd Drive, St, Louis, 


МО 63136. 314-522-6667. 


FREE ENERGY STORAGE SYSTEM — 
Rejuvenate Dead Car Batteries, Com- 
plete Instructions, $3.95. Alternative 
Electronics, Rt. 1, Box 2, Covelo, CA 
95428. 


UNIQUE SKYLIGHTS direct from the 
manufacturer. The natural way to use 
solar energy. Color brochure, prices, and 
complete installation instructions. Send 
$2. to: Skylights, 11104 Truman, In- 
dependence, MO 64052. 


Save 
ergy and mones. Send $6.00. to: 
Steele Services, Box 187, Highwood, IL 
60040. 


GASOHOL Directory. Complete Alco- 
hol Information, sources, Books, plans, 
Consultants, Supplies, ‘Do-It-Yourself 
plans, ctc., $10.00. Gasohol Director; 
Box 3-PS, Scottsbluff, NE 69361. 


400-PAGE METHANE FUEL HAND- 
BOOK! Plans. Diagrams, Formulas, and 
Equations: Everything you need to 
know! Convert home, auto, etc. Generate 
Fuel. Only $15.00! RDA, Box 873, Con- 
cord, NC 28025. 


HEAT WITH TRASH? Details $2.00. 
Leslie Blevins, RR#1, Lawrence, 
66044. 


NO FUEL MOTOR — PATENTED! 
Soon to obsolete fossil fuels, sola 
wind, nuclear, — all other sources 
energy. Details $10.00 Includes сору of 
patent, Jim Stoddard, Dept. PSB, Р.О. 
Box 22469, Robbinsdale MN 55422. 
IL SOLAR WATER HEATER I! 

BLUEPRINTED Plans with Step-by 
Step Instructions. $5.00. Solar Valley, 
Box 31935-PS, Phoenix, AZ 85046. 

SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 


Heater. 
Supplement Your Furnace or use alone. 
Write: Box 3, Rockton, IL 61072 
HYDROGEN - Homemade, Free, Pres- 
surized, and no moving parts. Electro- 
lyzer plans $15.00. Information $1.00. 
L. Spicer, Lineville, IA 50147. 
FIREPLACE or woodstove and water 
supply can heat your home, heat water 
and air-condition. Plans $5.00. A.E.S. 
802, Moses Lake, WA 98837. 
Y SYSTEM CON- 
TROLLER. Complete control & moni- 
toring capability for entire system 
eothermal, space heating or com- 
ions. Information: $2.00. Complete 
plans: $15.00. S.T.D.S. Inc. 2171 
Woodward Ave. Lakewood, OH 141107 
TRUE or False? 50 MPG carburetors 
Box 206-8, Berea, KY 4040: 


KALWALL'S SOLAR 
HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite* glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
. Manchester, NH 03105 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
‘energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 


ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


Dept. 119222 


BOOKSTORES. 
и dale, 


wk Dr. Pal 


GASAHOL STILL 
Build your OWN 20 gal. still for $58.00, buy all 
parts at local hardware store, need only 7 hand 
tools, complete illustrated step-by-step booklet, 
with recipe for fuel, how to obtain simple permit, 
takes only B hours to build, electric powered, sim- 
ply plug it in. Send $5.00 today to: 
Gasahol Still 
Box 1083, Lindseyville, KY. 42257. 
Master Charge & Visa accepted — 
Send number & expiration date. 


А magazine with practical info on 


Milaca, MN 56353 
sub $15/yr Sample $1 


16 PLANS, BLUEPRINTS 


INEXPENSIVE Drafting Table. Plans 
„00. Plans & Patterns, Box 32, Hy- 
attsville, MD 20781. 

WANT An AFFORDABLE Solar Col- 
lector to build? Plans are $4. Scheer 
Enterprises, R.R. 2, Metamora, IL 
61548. 

WHEELBARROW Plans $2.00. 
Wood Construction - Spoke or Disc 
Wheel. Box A171, Pomona, CA 91769. 


17 BURGLAR/FIRE ALARMS 
ANNOUNCING! "Anti-Burglar Inven- 
tion” reliable, cheap and no fuss. Kit 


$2 (Limited). Reliable, Box 341-P, In- 
giewood, CA 90306. 


21 HOBBIES / COLLECTIONS 


COLLECT Military 
Vernon. Вох 387P! 


23 


Medal 
aldw 


List 50c. 
NY 11510, 


MINERALS & 
PRECIOUS STONES 


VERMONT Rocks — Granite, Slate, 
Verd Antique, Marble Samples, $5.95 — 
GEOLOGY, Box 93, Center Rutland, VT 


How To Pan for Gold for 
Profit, Send $1.00 and 
stamped envelope. R. Bitley, 
Clearwater, FL 33518. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 
CATALOG - $2.00 - REFUNDABLE! 
GWA6, Box 193, Brookfield, WI 53005. 


Your 
Programmable Calculator 
Is a powerful computor. Step by step 
instructions and ready to run programs. 
Integration, Differentiation, Maxima: 

Minima, Complex Equa! М! 
Inversion, ete. cic. Invaluable. for 
students, engineers. scientists. Never 
before published. $24.50, M. Bosch, PSM, 
Box 2513. Inuvik, NWT. XOE OTO. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For 

mulas & Processes 


that can save you 
thousands, or make you a 
fortune! Housewives, man. 


‘workshop or industry 
Discover the Sof thousands of 
commercial products- learn new money-savings 
and exciting way of doing things. As indispen. 

rary, Satlacton guaranteed 


EMBASSY SALES Dept. PS-42 
Box 67, East Elmhurst, М.Ү. 11369. 


26 SCIENCE & CHEMISTRY 


LASERS, High powered, 5 Easy to 
Build Plans, $6.00. S. Jacobs, Box 
1002, Woodland, WA 98674. 


'ACE ENTHUSIASTS — Color mag- 
$5.00/уе! Guaranteed!!! 
Free information. Planetary Astronomy, 
Bi LA 70895. 


NEGATIVE lon Generator — Easy to 
build. Plans and source of parts $9.00. 
EMCO, P.O. Box 02223, Portland, OR 


COMPUTER, PROCESSED o- 
RHYTHM. 1 Year Report $5, Include 
Birthdate. Computerized Data, Box 496, 
Southampton, 1891 


EVERYTHIN try Experi- 
menter! Catalogue Sl. CM Starr Scien- 
tifle, Manitowoc, WI 542 


JULY 1980 | 149 


ECONOMICALLY Priced—Apparatus, 


Chemicals. Discount Catalogue-$1.00. 
Hagenow "Laboratories, Manitowoc, Wi 
54220. 


CHEMICALS, Apparatus. Lowest prices 
Anywhere, Free Catalog. Avatar, Р. О. 
Box 213, St. Charles, MO 63301. 


ICALS apparatus, project books, 
Catalog $1.00. Send to: 
14A Hughey Strect, 


Nashua, NH 0306 


‚‚ GRAVITATION Association's Break- 
through Book, $3.00, Refundable. 3204 
Breeze, Austin, TX 78722 


., PENNY FORMULAS, 1,000. Easily 


Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
ны 03060. 


cinating details = 3100.) Golden Enter- 
Glendale, AZ 


TWENTY Exciting 
household chemicals, Instructions 
Explanations. $2.00. P & C Enterprises, 
Box 1386, Stn. B, Oshawa, Ontario, 
Canada 117 6P8 


NEW 200-page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment. Send $2.00 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 


ТОМ GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 204 М. Hydraulic, 
Wichita, KS 67214, 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
lear, colors, casting, embedding, 
coating, fbergiassing: in industry, lab- 
oratories, craft work, Reproduce’ your 
designs with our mold materials. Profit- 


able, Ilustrated Catalog $1.00. Cast 
lite. Dept. 80H PS, Box 391, Wood- 
stock, IL 60098. 

29 LOG CABIN & 


HOME BUILDING 


uL 


RHEMA Dome 
booklet $3.00. P.O. 
52132. 


Structures, Info. 
953, Clinton, 1А 


31A GARDENING 


GROW 2LB TOMATOES in water. 
Plans information $2. Dan Ses 
graves, 713 Lipscomb Rd., Greensboro, 
NC 27410, 


- GUARANTEED! Bigger, faster krow- 
ing, better tasting vegetables year 
‘round with my solar powered mini 
greenhouses, No artificial light or hei 
100% solar powered. Works 
‘round. Startling facts, FREE brochure! 
GUARD 'N GRO Dept. PS-7, St. James, 
NY 11780. 


inate realtor's commission, 
sands. Full details, with form 


$3.00 to: Mantar, 100 Glenwood, Port- 
land, Maine 04103. 


Over 
to Coast! 


,.OWN CANADIAN LAND FROM $47 
AGRE— Choice properties across Can- 
ada. Low monthly payments. 
hunting, fishing and investment. 
month exchange privilege. 
money back guarantee. CATALOGUE 
$1.00. Write: Canadian Estate Land, 
Dept, 22C, 286 Lawrence Ave. West, 
Toronto, Canada ММ ЗАВ. 


FREE! Big Summer Catalog! Over 
5,400 country properties described, pic- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states All Across America! Yours 
FREE ‘from the World's Largest! 
STROUT REALTY, Inc., 7-S, Dearborn, 


Dept. 5810, Chi iL 60603 

CALIFORNIA. Acreage. Lots. $30 
down. $30 monthly. 11546 Valerio, 
North Hollywood 91605. 


‘OFFICIAL USA/CANADIAN 
TORIES! $1.25/Acre. Complete Agri 


cultural, Commercial, Residential, Wi 
terfrontage Listings, Homesteading 
Availabilities Information. $2.00—Na- 
tional Center. US.Canadian Lands, 
Hewitt-SD, WI 54441. (Copyright 
1980). 

GOVERNMENT LANDS - from $7.50 


Acre! "Buyer's Guide" . . plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FG, Washington, DC 20036. 


SAVE _ THOUSANDS, 
REALTORS" publication. 


Robinson, 
148-PS Narcadia. Lexington, KY 10503 
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34 CAMPING 


EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 
ing. Campmor, Box 407P, Bogota, NJ 
076 


RV, TRAILER supplies Catalog - 
Green’ Mountain Camping, Dept. Р, Box 
7, Arlington, VT 05250. 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES $398 


Kit includes 4 adults & up to 30 ponies 
from pregnant male. marine salt food, live 

plant, live snail & instructions 

‘Above kit with Custom Aquarium, sea horse tree 
‘seashells. coral, silica sand * 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessories А 10 adult sea horses (2 preg males- ) р 
Uup 10 60 sea horses) 51295, — Kin sent ppd. 

Live delivery guaranteed. via air тай. 

За Horsas Iac., Det. PS 70, Box 1477, Cora Gables, А. 35134. 


38 BIRDS & ANIMALS 


FREE! "How to Raise Game Birds" 
for fun & profit. Source for incubators, 
feeders, hatching eggs, books. Marsh 
Farms, Box 7-DD, Garden Grove, CA 
92642. 


39 


EARTHWORMS, 
CRICKETS, FROGS 


‘SUPREME Red Gold Hybrids Worms 
1,000 — $6.95; 5,000 — $32.95, 
Richard's Worm Hatchery, Parkin, AR 
7237: 

FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — 
$6.95, 5000 — $32.50. Postpaid with 
{тее book on How and Where to Sell. 


Carter Farm — 12, Plains, GA 31180. 
42 FIELD GLASSES, 
TELESCOPES 


Telescopes, Binoculars, etc.  Jaegers, 
691G Merrick Road, Lynbrook, NY 
11563. 

43  GOV'T. SURPLUS 


JEEPS - $19.30! - CARS - $13.50! 

€50,000 ITEMS! DIRECTORY TELLS 
W, WHERE TO BUY! YOUR AREA! $2 

GUARANTEED - BO: 
yt 


including: 
Oil: G-Gas LOTTERIES, 


cuse, NY 13220. 


00,000 Listings! Your Imm. 
ÜNEQUALLED! $2.00 (IN- 
CLUDES G-LANDS, G-LOTTERIES. IN- 
FOGUIDES!) US Great Lakes Federal 
Depository B-807SB, Marshfield, WI 
54449. (COPYRIGHT 1: 


1980 SURPLUS Army, Navy store 64 
page illustrated catalog, Send $1.00 
Ruvel, 3037 North Clark, Dept. M7, Chi- 
cago, IL 60657. 

DISCOUNT Catalog. Vici 
Canteens, Viet-nam Jackets, Knives 
Jungle Hats, Packs, Helmets, C-rations. 
Send $1.00 refundable. Dixie Military 


Surplus, Box 8149-PS, Nashville, TN 
37201. ie 
E $52.10, Airplanes $75.01, 


typewriters $6.70, Bo: 
from Government’ Di 


$7.50, direct 
tory and Sur- 


plus Catalog $1.00. (Refundable). Mid- 

west Surplus, Box 401-PS, Dayton, ОН 

45401. 

46 PROFITABLE 
OCCUPATIONS 


YOUR OWN BUSINESS 

Up to $50.00 Per Hour. Travel Op- 
tional, Full or Part Time. Complete In- 
tructions — $14.95. The Griffin Com- 
Box 952, Southport, NC 28461 


FREE Catalog. Repair Air Conditioning, 
refrigeration. "Tools, supplies, full in. 
structions. Doolin, 2016 Canton, Dallas, 
TX 75201. 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 
sell notary needs. Raise your image, 
value, income. 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


BE AN ENERGY CONTRACTOR 
M booming Conservation Industry 
Start-up loss 
audits, tax-credit 
. cash flows. 
! $18.00. Energy Contracting 
Association, Бох  400-B. Camden, 
Maine 04843. 

REPAIR Lawnmowers — thousands 
Wholesale list 35c. 


Ellwangers, 15 Canal Street, Port Jervis, 
NY 12771. 


BECOME A COMPUTER PROGRAM- 
MERI Free Details: СРЗ, Box 5734-PS7, 
Pittsburgh, PA 15208. 


MECHANICALLY INCLINED INDIVIDUALS. 


uentis acil decer iv your Боша: 


ELECTRONIC DEVELO 
Box 15606, Pinellas Park, F 


MAKE $50 TO $100 PER DAY 


etm $50 to $100 Ба 
per day by making items out of scrap 
material at home in the basement or 

garage. For information on six differ- 
ent items and drawing on how to 
make these items and how to dis- 
burse the items after they are made, 
For $3.33% Per item. ck or mon- 
m2 order for $20.00 to address be- 


Weidner Enterprise 
1092 Mueller Ave. 
Decatur, Illinois 62526 


47 BOOKS & MAGAZINES 


FREE BOOKS Catalogs. Big Dis. 
counts! DS3: Box 5734-PS7, Pitts: 
bi PA 15208. 


LEARN SURVIVALIST 
FOR UNCERTAIN TIMES. Unique, re- 
vealing books. FREE DETAILS. Sur- 
vival Systems, 2000 Center Street, Suite 
1239PS, Berkeley, CA 947 


| JOGGER'S Journal: Record Book 
the Jogger - $5.00, Leduc, 104 A South, 
Cowansville, Que. J2K 2X2. 


CRIME By Computer. $6.95 Postpaid. 
300 Pages. Quimtronix, Box 548-PS, 
le, WA 98111. 


MASTER typewriter or computer with 
unique manual and color-coded "key" 
to keyboard. $10. Typewriting etc., 87 
Elliott Chapel Hill, NC 27514. 


OGY of HANDWRITING $3. 
Free catalogue. "Silver-Star." 6467 
yan Nuys Blvd #204, Van Nuys, СА 


TECHNIQUES 


И! 


ES va A 


IIl Hill 


Binder Library cases 
File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 
that you'll find yea yourself referring 
back lo to time and time again. To 
help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 
simulated leather with the 
POPULAR SCIENCE logo em- 
bossed in gold leaf. Each case or 
binder holds a years issues in 
perfect order. 
CASES: $4.95 each, 3 for $14, 6 
for 24, ppd. USA only. 
BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, ppd. USA only. 
Outside U.S. мы E1, perunt tor 
postage & handling. Send check 
or money order to: 


JESSE JONES BOX CORP. 


Dept. PS-2, P.O. Box 5120 
Philadelphia, PA 19141 


COMPUTERS - 
Guide. PMK Ass| 
East Brunswick, 
08816. 246-7680, 24 houl 


49 JOKES & NOVELTIES 


FREE—World's Leading — Nov| 
Catalog. 1600 Jokes, Tricks, Sciel 
Sports, Hobbies, Johnson-Smith, C. 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


'SUPERMAZE puzzles, hours of 
ment, $2.00, Amelia Press, Dept. 
P.O. Box 448, Amelia, OH, 45102. 


FREE! $2.00 trick, huge cataloj 
50c, Abracadabra-SP, Scotch Piah 
07076. 


51 COINS & CURRENCY 


TEN Foreign Coins from Iceland, 
rael, Pakistan, Alge 
(Adults Only.) Wonderful price 
cluded. Littleton Coins, MB-2, Little! 
NH 03561, 


(201) 


3 OLD Liberty Head Nickels 
$1.00. Issued before 1913. Limit 1 
(Adults Only.) Plus price lists, Littl 
Coins, HL-2, Littleton, NH 03561. 


LOOK - Fascinating Foreign Col 
Three for 25c. Goodwill Coins, 44 ТШ 
derbird, Putnam, IL 61560. 


52 STAMP COLLECTING 


FREE! Big Bargain Catalog 
Edition listing thousands of bargi 
including 0.5. & BNA. sta 
packets, albums, accessories and s 
plies. Also, fine stamps from our 
proval service, buy 


turn promptly, ‘plea: James! 
Stamp, "Dept. ETOPS, Jamestown, 
14701. 


only 10c with approval 
Dept. B-2; Fullerton, 


(Ac 
Only). Littleton tamps, EX-2, Litt 
ton, NH 03561. 


OLD 0.5, Stami 
4Вох 15414-8, 


Philadelphia, 


tractive price lists of other beauti 
stamps and collectors supplies includ 
Mystio Stamps, 88-2, Camden, 
13316. 


Used Stamps, 200 Ре 
$1.00: 500 Different $5.0 

ferent $11.00. Burke's Si 
219-P, Glenshaw, PA 1511 


200 Different Worldwide, Plus Thr! 
Beginners, Packet Approv 
Fics, 3010, Pleasantville, OH 43348, 


BARGAIN 20 U.S. over 40 years ol 
10c Quality Approvals, Larson, Вох 88| 
Alamo, CA 94507. 


fives, High Values 
to get $1.00 stamps. 
Goliath, 


(Adults Only 
, Bethlehem, NH 03574 


E 


UNITED NATIONS 3 Complete 
Sets 25c, Approvals, Cornetta, 
1509-P, Lake Placid, FL 33852. 


logue! Kloster, 416. 
Diego, CA 92105. 


50 DIFFERENT Old U.S. Шерне 
1861 and 1939 $1.00. Ed Roush, 4: 
Shepard, Mansfield, OH 44907. 


FREE Surprise collection sent wit 
approvals. Jay, 1784 Union, San Frar 
cisco 94123. 


FREE Worldwide packet. Penny ар 
provals. Froelich, Box 412-B, Morto 
Grove, IL 60053. 


50 YEARS Old, fifteen different Unite 
States, over fifty years old 25c with 
provals. Jaxon, Box C11, New Rochell 
NY 10804. 


500 DIFFERENT Worldwide Stam) 


for $1.00. Approvals included. Б. 
Sales, Dept. S., Box 1065, Jamaica, N 
11431. 


ORLDWIDE COLLECTION - 100 
rent stamps - only 10c with fan- 
c worldwide approvals. Nazlo, Box 
OE, Audubon, PA 19407. 


IREE Mint Project Mercury and 220 
ed States and Foreign Stamps, Ap- 
als, Stamps Pops, Box 1427, Bell- 
er, CA 90706. 


RADIO, TELEVISION 


IG SCREEN TV. Fits most any set. 
s, Lens, $19.95, Phaze LTD., 1631 
honds NÉ, Renton, WA 98055. 


6c TUBES. Radio & TV! Free Color 
alog, Cornell, 4217S University, San 
go, CA 92105. 


POLICE Scanners, Crystals, Radar De- 
ors. HPR, Box 19224, Denver, CO 


REE Educational Electronics Са! 
Edukits Workshop, Departmen 
-А, Hewlett, NY 11557. 


HLD YOUR OWN TV CAMERA! 
Ideal for home & business" 


мети fe FUN и PROFIT, me 

ELIT Eie om senor his 
orden Son 

Sa ИШ, Soares hike 

late asentos. бишне 


patie, 

PHONE OR WRITE FOR FREE 

NIUSTRATED CATALOG OF KITS 
IAL 402-987-3771 bodayi 
1205 BROADWAY SI. м. 
DAKOTA CITY. NEBR. 68731 


LM 
rail 
fv Research 


ATELLITE TELEVISION | 
BUYERS GUIDE 


TV NO MATTER 
WHERE YOU LIVE! 


| Exclusive-The latest com- i 
parisons of all receivers. 
How every part works and | 
Ow to INSTALL YOUR OWN SAVING BIGS! 
loridwide movies, news, sports on your | 
t. Where to find kits, plans, parts and | 
istributorships. How to become a dealer. 
hapters on Dish Antenna, LNA, Receiver, | 
ogramming-WELL OVER 35 CHANNELS, 
iow to Prevent Interference, US, Cana- | 


(ап and International TV Satellites, Signal 
пепо Maps, Buyers Guide and much 


О RISK 30 DAY MONEY BACK GUARANTEE 
S FUNDS PLEASE. $12.95 Post Paid or 
14.95 First Class (Airmail). REED PUBLICA- 
IONS, Box 219-A, Maitland, FL 32751. 


4A CB RADIO 


INCREASE CB RANGE 
ee Information, ^ ER 
10-CT, Paradise, CA 93969. 


5 ELECTRONICS, 
STEREO, HI-FI 


SIMPLE CIRCUIT SINGS use for sound 
fects, toys, novelties! Easily followed 
ans $3.25 or complete kit $12.10, 
еск ог М.О. ZOLARIA, P.O. Box 1210, 
ouston, TX 77025 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-Р, 
St. Louis, MO 63125. 


OLDIES - 45's Original Hits. Catalog 
$1.00. C&S Record Sales, Box 197-B. 
Wampsville, NY 13163. 


57 MUSICAL INSTRUMENTS 


PLAYER Piano Orchestrion Conver- 
sion Kits - Coin operated with Instru- 


ments, Color Catalogue $3.50. Rag- 
time, 1320-C Angie, Modesto, СА 


95351. 

DULCIMERS Kits From $29.00. Bi 
chure, Here Inc. 29 Southeast Main, 
#8, Minneapolis, MN 55414. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows. Send 25c 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. YS, 4026 W. Belve- 
dere Ave., Baltimore, MD 21215. 


Gi ACCORDIONS 


40 Models! Famous Makes! 
B SAVE! Direct from Importer. 
Models for students, teach 


Hohner 
Button models (оо. FREE 
catalog and Importer prices. 
ACCORDION CORPOI 

Belmont Avenue, Chicago 


5535 (PX) 


58 | SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
Broadway Music, 
FL 33578. 


Productions, Box 40001-PS, Nashville, 
TN 37204. 


59 IMPORT-EXPORT 

"AST Selling" Products. Free 
Ballco, Box 91309-X7, 

Cleveland, OH 44101. 


60 BUSINESS 


OPPORTUNITIES 


MAKE Durable Building Plastic Easily 
Waterproof, Fireproof, Economical. Bays 
Laboratory, 2086—2075 Drive, Сев 
edge, CO 81413. 


HOW 1 MADE $80,000.00 in vinyl 
repair! $3, N.P. Kent, Box 1032, Ste- 
Phenvitle, TX 76401. 


IG Profits In Becoming supplier to 
r industry through electroplating 
small parts and metalizing поп те 
lies. Write for free particulars: Mason, 
Room MC-3-JH, 1512 Jarvis, Chicago, 
IL 60626. 


NEW Solar Wealth Report. Latest most 
profitable opportunities in this explod- 
ing Пеја. $3. postpaid. A. Rogers Co.. 
Larkin Rd., Byfield, MA 01922. 


ILORDER Opportunity! Start prof- 
itable home business without experience 
|. Write for free book, plus de- 
і Order Associates, Dept. 633, 
Montvale, NJ 07645. 


MAKE $100 DAILY WHOLESALING! 

SPECTACULAR home business. 2500 
products below wholesale. FREE DE- 
TAILS! Richway, Box 1729PS, Sonora, 
СА 95370. 

$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable ;. Woodwins, Bridgewater, 
MA 02324 


ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979. 


VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue 
Free. Parkway Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 
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LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301, 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 

PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


PHOTOSTAMP Agents Wanted: Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
Св, East Providence, RI 02914. 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. (419) 865-5657. 

BELTS And Buckles, Complete 
Fast Sellers, including Westerns, Trucks 
ers, Motorcycles, Wildlife, etc. Big Prof. 
its. Complete dealer set up. Free Cata- 
log. Anchor, Box 3958-BPS, North 
Providence, RI 02911. 


GET RICH! Secret law smashes debts 
—Brings cash and credit. Details free! 


Wealthkit, Box 350-S, Billings, NY 
12510. 

MILLIONS in Mail! Free Secrets. 
Transworld-11, Box 6226, Toledo, OH 
13614. 

“MAIL Order Representatives. $100. 
for supplies. Free Brochure. AUDIT 


CONTROLS, Dept 50, Box 23339, Fort 
Lauderdale; FL 33307 


582 to 1 odds your fa- 
vor! . Baker, Box 196B, 
Brooklyn, NY 11218. 


$150.00 PER DAY repairing lawn- 


mowers. Details | $5.00. yes, Box 
829, Highlands, TX 71562 


i 


GET Started in Mailorder without in- 


ventory. American Dropshippers Direc- 
tory. $5.00. Haco, Box 846, Nashua, 
NH 63061. 


LEARN COMMERCIAL REFRIGERA. 
TION SERVICE. Free information, Prac- 
tical Technology, 301-s Marlin Street, 
Dix Hills, NY 11746. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details. 
Bumper. POB 22791 (LLC), Tampa, FL 
33622. 


START your own business, Low ini- 
tial investment, For details send 25c to: 
CAC Inc. P.O. Box 1182, Akron, OH 
44309. 


MAILORDER $1,000.00 Possible 


Monthly Selling Information. Free De- 
Box 


tails: 
Bronx, 


AR Enterprises, 
NY 10465. 


92-AG, 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, mail order business 
from home, without capital. We ship 
plan for no risk examination. Experience 
unnecessary. Free Report. Mellinger. 
Dept. C2697, Woodland Hills, CA 91367. 


TAKE Catalog Orders, We dro 

00 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave., Dept. 28-91, Woodland 
Hills, CA 91385. 


We dropship 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 450327. Miami 33145. 

LOCK KEYING SIMPLIFIED. 18”x24” 
Illustrated Instructions. $4.00. Bartch 
Enterprises, 3730 Southview Drive, 
326-A, San Diego, CA 92117. 


$625 WEEKLY! Home mailing pro- 
gram. Free supplies, postage, $20 bonus! 
V-J, 323 Franklin, 804/H98, Chicago, 
IL 60606. 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax 
plus year-round monthly fees to $50 from bu: 
mess tax service, No bookkeeping experie 
needed. rain you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1GM, N.Y. 10982 


в! 
PRINTING р! 


Any Message in 
FREE DETAILS. 


ELECTRONIC 
SSEMBLY BUSINESS 
‘Start home, spare time. Investment. юл or 
experience unnecessary. BIG DEMAND assembling 
electronic devices, Sales handled by 
professionals. Unusual business opportunity. 


FREE: Complete illustrated literature ‘ 


BARTA, Вох 248-56 
Walnut Creek, Calif, 94597 


61 MONEYMAKING 
OPPORTUNITIES 


LET Your Mailman Be Your Banker! 
No selling. Start at home in your spare 
time, Free Details, Write: Tony, Room 
RC-3-JH, 1512 Jarvis, Chicago, IL 
60626. 


$72,000 OPPORTUNITY! Selling m 


required information by mail. Rivi 
PS2, 1012 Dore, West Covina, CA 
91792 


START Your Own Mail Order Busi- 
ness. Exclusive CASSETTE Programme 
explains how. Free information. Asna 
Enterprise, 12 Deerford Rd., Suite 805- 
DS, Willowdale, Ontario, Canada M23 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
margin. Samples for t 
Northwest Electric, Ave. 2128, Mitchell, 
SD 57301. 


STEREO SPEAKER KITS Save 
у or more, Send for complete de- 
ils $1.00 postage/handling. Acusta 
ft, Dept. PS, P.O. Box 12030, Shaw- 
Mission, KS 66212. 


IC ART - Integrated Circuits, You 
e them daily in car, TV, watch, etc. 
ow see them. 3in wafer contains hun- 
eds of IC's. Examine, learn about elec- 
onics revolution of the century! $5.98 
. IC Art, 16177 Skyline Blvd., Los 
itos, СА 95030. Visa, Mastercharge: 
residents add 81/4 tax. 


6 RECORDS, TAPES, etc. 


RECORDS - 
05; all labels; 


TAPES! Discounts to 

по purchase obliga- 
ns; newsletter: discount dividend 
rtificates: 100‘ guarantees. Free 
alls. Discount Music Club, 650 Main 
rect, Dept. 4-0780, New Rochelle, 
Y 10801. 


VALUABLE REFERENCES to start 
mail order business. A must for be- 
ginners, Rivina-PS1, 1012 Dore, West 
Covina, CA 91792. 


50 CHANNEL TELEVISION. Operate 
your own CABLE TV SYSTEM FOR 
PROFIT. Super clear pictures. Refund- 
able. $5.95. Merit, 2307 Tyler Lane, 
Louisville, KY 40205. 

SYNTHETIC OIL DEALERS Needed. 
Exciting Products &, Opportunities, 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 


MAKE BIG MONEY WHOLESALING 


Full or part time. Free details. Crocker. 
Box „ITIC. Holis Summit, Missou 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157. Brownsville, TX 78520. 


FREE Inflation-Beater Book “2042 
Unique, Proven Enterprises.” Fabulous 
"Little Кпоп," Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 


SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. No 
investment. Free sales kit. Knapp Shoes. 
K-611 Knapp Centre, Brockton, MA 
02401 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bi 
chure. Kashbuilder, Box 1132-PK, In- 
dianapolis. IN 46225. 


GOLD PLATING can be recovered 
chemically for less than $60 per ounce! 
This simple process, now used in in- 
dustry, utilizes common chemicals and 
cookware. Complete step-by-step in- 
structions, plus list of suppliers, $9.95. 
The Dotson Co., P.O. Box 141, ‘Dayton, 
ОН 45409. 


PENNY GOLD and SILVER Mining 
stock have tremendous profit potential. 
New book. Free Details. Penny Stocks, 
Р.О. Box 430-W, Queens Village Sta- 
tion, NY 11428. 


EARN money collecting names! Write: 
Day, 104-P Third, Salem, MO 65560. 


EASY moneymaking from Proven- 
WtControKits. $2 deductible from 
mailorder, Bx 35676, Vancouver, Can- 
ada V6M2B0 


EASY - Fascinating Opportunity. Be 
come Money Broker. Own hours, No ex- 
perience. Proven success formula. Frec 
Report: DFC, Dept. 11-P-7, 1145 Res- 
ervoir Avenue, Cranston, Ri 02920. 


SILVER — Gold Facts $2. NewDay, 
P.O, Box 131-P, Chesterfield, IN 46017. 


GET RICH In Mailorder!! Free De- 
tails: WB3, Box 5734-PS7, Pittsburgh, 
PA 15208. 


START your own Mail Order Busi- 
ness. Exclusive cassette programme ex- 
plains how. Free information: Classic 
Distributors, 79 Wall Street, Ste. 501, 
New York City 10005. 
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MONEY while you sleep! Steps-to- 
Success. "Опе" Life-Changing Sheet ог 
Parchment.” $1. Magna, Вох 707: 
New Milford, CT 06776. 

LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits". small in- 
vestment. Apex Engineering, 3154 Bolsa 
Road, Atascadero, CA 93122. 


NEW Discovery in Battery Recondi- 
tioning Means "Big Profits Fast." Elec- 
toan, 7415 Gable Drive, Little Rock, AR 
12205. 

BIG MONEY! Interested? 
closure, Febre-M, Box 607: 
13614. (419) 865-5657. 


Free Dis- 
Toledo, OH 


MAILORDER SUCCESS! Interested? 
Free Expose. TWP-M, Box 6226, Toledo, 
OH 43614. 

DETAILED FACTS on how I started 
acquiring INCOME PROPERTY send 
$15.00 to: Facts, PO Box 723, Muske- 
gon, MI 49443. 


ERASE DEBTS with little-known law: 


CREATE wealth! FREE report. Dlue- 
prints, ST, Box 100, La Grangeville, 
NY 12540. 

$THOUSANDS PARTTIME! SPEC- 


TACULAR HOME PROGRAMI Report. 
286; DANCO, Clementsport, N.S. BOS 


Part Time," $1.00 
POB236, 


“$1000 Weekly 
Refundable, MMPSNewsletter, 
Folkston, GA 3153 


^ MAKE TOP MONEY IN 
STAINED GLASS 


ент at 
Praia incidet yi 


им! зин А 


mo 
Psa) to success FREE INFO 
[REGINA CAREERS LID. Pub Dept. PSG-70 
SS AC Mian м. Round Lie a WR 


Win Oil Leases 


Each oip 0, 5. doct 
sponsors a lottery for oi 
and gas leases on fed- 
eral parcel Winning 
Б this lottery can mean а 
fortune. No special 
knowledge or financing 
required, any person can 
win. Your chances are as 
good as anyone's since no person can 
make more than one entry. (Many parcels 
fi ) Мо prospecting, ой 
company comes to you. Some winners 
have collected $100,000 and more plus 
jalties. Odds are good. Filing fee is 
minimal and deductible. Our materials 
give you all you need to get started: 
addresses, forms, tips for winning, 
strategy affer you win, etc. Send $5 for 
tull information ($7 lor rush). A.J.S. 
ы. 229 Briar Ct., Island Lake, Ii 60042. 
aca lei eat 


Address 
State. 


Zip 


62 EMPLOYMENT 


INFORMATION 


ATLANTIC CITY — Hundreds of Jobs! 
Homes! Businesses! New Report and 
Contacts $5. Casino Newsletter $1 
Time Savers, Box 17, East Hanover, NJ 
07936. 

ELECTRONIC ENGINEERING and 
TECHNICIAN EMPLOYMENT informa- 
tion for anywhere in the U.S. FREE 
details. Write: NATIONAL ELECTRONIC 
EMPLOYMENT DIRECTORY SERVICE, 
Box 14766, Austin TX 78761 

JOBS OVERSEAS ‘including Alaska! 
Free Details. Global Employment, Box 
808-PS, National City, CA 92050. 


AUSTRALIA New 
рау! 75,000 jobs, Free transportation 
Employer listings $2.00. Plus informa- 


Zealand! Big 


Чоп 68 countries, Austco. Box 1116-Е. 
Hayward, CA 94540. 
TRUTH FROM AUSTRALIA - JOBS, 


Incomes, Lifestyle - Latest Facts Dook 
$4.00 (£2). Infoton. POBOX 191, 
Forestville 2087, AUSTRALIA 


OVERSEAS . . . 515.000-550,000 
Free Information: ployment, Box 
29217-FG, Indianapolis, IN 16229 


152 | POPULAR SCIENCE 


62A HELP WANTED 


PARTTIME piece work, Webster, 
America’s foremost dictionary company 
needs home workers to update local 
mailing lists. All ages, experience un- 


necessary. Send name, address. phone 
number to Webster. 175 Fifth Ave. 
1101-CN-10, New York, NY 


63 SPECIAL SERVICES 


YOUR NAME LISTED 1 YEAR 
To Get Hundreds Moneymaking ’Sav- 


ing Offers. Send $2.00. Satisfaction 
Guaranteed. Winton, 2 Fruean Place. 
Boston, MA 02122. 


PERSONALIZED Las Vezas POSTERS, 
Novelties. Free Color Brochures: LVP 
3, Бох 5734-PS7, Pittsburgh, PA 
15208. 

INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Wood: 7 


4,000 GUMMED return address labels 
printed $5.00. Write: Overlin Enter- 


prises. 5986 Canyon Trail. Elizabeth, 
CO 80107 
66 AGENTS WANTED 


MAKE Big Money selling to friends 
and neighbors. No Investment! 

Instant ‘cash, Free Catalog and Selli 
kit. Mason Shoes, K- Chippewa 
Falls, WI 54729, 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


EARN BIG COMMISSIONS 
WORK FULL OR PART TIME! 
Show big FREE SALES KIT featuring 
complete line low priced business printing 
and ad specialties to business people. 
Build profitable repeat business. Start 


now. 
NATIONAL PRESS, INC. 
DEPT. 068 
NORTH CHICAGO, IL 60064 
69A LOTTERIES 


EDUCATION & 
INSTRUCTION 


HOW to do IMPORTANT MATHEMAT. 
ICS with your SCIENTIFIC CALCULA- 
TOR? Differentiating . . Integrating 
Solving differential equations - Algor- 
ithms Limits Trigonometry 
? ^ Pi show you how in just 10 
days or money back ! ! ! Order my 
GIANT NEW GUIDEBOOK today - 271 
‚ . easy guaran- 
* Send $14.95 to Profes- 
Box 974-N. Laguna Beach. 


^ fun. 
sor McCarty, 
CA 92652 


EARN HIGH SCHOOL DIPLOMA 
AT HOME FAST! State listed. Lowest 
tuition available. Individual counseling. 
Credits awarded for job experience and 
previous courses. Free school ring. Call 


free: 1-800. 8103. Cambridge Acad- 
ету (PS-71, 409 E. Osceola, Stuart, 
FL 33494 

FCC LICENSE, Ist & 2nd Cla: 


Electronics Career courses by mail 
Bill FREE School Catalog and Info 
mation. School rep will ‘try to call 
Write Cleveland Institute of Electronics. 
Inc. ҮСТЕ}. Dept. WPS-61, 1776 Eas 
17th Street, Cleveland. OH 44114 


LEARN Dowsing, 
Р. 


Radionics, Radie: 
thesia and E.S.P. Subjects. Free Iius- 
trated Catalog. Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danchill, 
Sussex, England RH17 TEX 


BARTENDING — Баг 
Home Study. Bartending Tri 
G San Fernando Road. Glendale, CA 
91204. 


Management 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology. etc 
School Founded 1961, Prospectus 
$1.00. Airmailed. Secretary РАР: 
Brantridge Forest School, Highfield. 
Danebill Sussex, England RH17 TEX 


COLLEGE 


Students! Improve your 
grades. Send $1.00 for 356-раке, со! 
legiate research papers catalog. 10.250 
ailable. Research Assistance 
25918-Q, Los Angeles, CA 
1213) 177-8226. 


SO e a ee 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Вох 744-PS, McKeesport, PA 15134. 


MEMORY, 
lication. DLP, 
92805. 


Sleep Learning. Free Pub- 
Box 187, Anaheim, CA 


ELECTRONICS Degree ( ESET) by cor- 
respondence. Grantham College, 2500 
La Cienega. Los Angeles, CA 90034 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 


tosuggestion, Box 24-A, Olympia, WA 
98507. 
“DRAFTING is a great career! Men, 


women. No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing. Dept. PCC40, 4500 Campus, New- 
port Beach, CA 92660. 


VETERINARY Assistant - Train at 
home for exciting animal-care career 
end for Free "Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
PCC40, Newport Beach, СА 92660. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical. Accredited. FREE Re- 
vealing Details. Success, Box 13151-57, 
Columbus, ОН 43213 


UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, PH.D.s . . . Free ге 
vealing details. Counseling, Box 389 
PST, Tustin, CÀ 92680. 


DEGREES, Thesis Method. Brochure. 
$1. North, Box 3388, Tulsa, OK 74101 


LEARN JET-GAS TURBINES! Поп 


study training - Theory, Operation, 
Maintenance, All Systems, Overhaul, 
Technical Skills - Aircraft, Nonaircralt 


Diploma Awarded. Established 192 
AMERICAN JET SCHOOL, Dept. P 


MEDICAL ELECTRONICS TECHNOLO- 
GY. Home study, Troubleshoot Medical 


Instruments. University Rems-5, Бох 
9622. Fresno, CA 93793. 
COLLEGE, Residence, External. Bro- 


chure $2.00 Box 769 
30328. 


INSTANT MEMORY 


new way to remem! 

А short, simple method of acquiring а powertul 
memory. No memorization, no keywords. Release your 
ыр, пит. learn “how” you remember, 

you forget. Discover your natural ability to 
жй «ум. Send ae loratan fo 

INSTITUTE of ADVANCED THINKING 

БАРУ ViaLaPaz. Pacific Palisades, СА 90272 


1, Atlanta, GA 


73 CARTOONING, 


SIGN PAINTING 
LEARN Sign Painting—Free Cata. 


logue. Kaufmann Supply, Centertown, 
MO 65023. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 


Box 263-АО, Branford, CT 06405. 
76 DETECTIVES 
FINGERPRINTING - exciting scien- 


tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators Training School. 
Dept. FP, P.O. Box 1890, San Pedro, СА 
90733 


DETECTIVE Profession, home 
tudy: free tie-tack or lapel certif- 
cate. future. Professional Investigators 
raining School, Dept. CB, Р.О. Box 
1890, San Pedro, CA 90733. 


easy 


77 LOANS BY MAIL 


BUSINESS, 
Plus. DPN Financial Services, 


terford Square North, Greenfield 
228. 


BORROW $30,000. No collateral, No 
cosigner, Everyone eligible. Free report. 
Credit Consultant, 3196-B Kennedy 
Blvd., Jersey City, NJ 07306. 


IMMEDIATE Loans and Outright 
Grants to individuals refused elsewhere. 
98; Accepted! Associates, Вох 98-P3. 
Brooklyn, NY 11235. 


BORROW 525.000 "overnight." Апу 
purpose. Keep indefinitely! Write: Suc- 
cess Research, Box 39263-FG, India- 
napolis, IN 16229, 


LOANS! $2,000 - $5,000,000. Adv] 
amount & purpose. Write: Nati 
507 - PS Fifth Ave. New York 100: 
BORROW FROM HOME 
ANY amount, any purpose, within 
days. Competitive rates. Also, you 
earn unlimited income as our M. 
Agent. No experience - own hours. 
tional Company to assist every 
possible. No Gimmicks! Free Detai 
Financial, Dept. 11-C-7, 1145 Reservi 
Avenue, Cranston, RI 02920. 


E 


78 WINEMAKING 


SIMPLE DELICIOUS WINE $2.00. 
Recipe, Box 171, Enterprise, AL 363: 


BEERMAKERS-Free — Cataloz/Ne! 
letter. Our 42-page Beginner's Guk 
book $2.00. William's Brewing, В 
461-P, Oakland, CA 94604. 


FREE ENCYCLOPEDIA WINEMAKII 
BEERMAKING, supplies, equipment, H 
gredients, Vynox Industries, Box S74! 
Rochester, NY 14618. 


WINEMAKERS—BEERMAKERS F 
Catalog. Fast Service, Large Solecti 
Kraus, Box 7850-N. Independence, 
64053. 


WINEMAKERS — Beermakers, 
Catalog. Equipment Supplies, Continei 
tal, Box 68016-PS, Indianapolis, 
46268. 


WINEMAKERS - Beermakers: Free 
lustrated catalog of supplies. Sempl 
P.O. „Вох 12276H, Minneapolis, 
55412. ! 


BEERMAKERS, Winemakers, Free Cal 
alog, Recipe. Finest Ingredients, Equlj 
ment, Service. SPI, Box 784-8, Cha} 
Hill, NC 27514, 


BEERLOVERS! Finest homebrew i 
wredients, supplies, World Като 
COMPLETE brewing outfits, Free di 
tails, handbook. Duane Imports 
Department PS70 B, 508 Сапа! 
New York, New York 10013, 


REW Delicious Continental Beer a 
save. Free Catalog and Recipes, Ва 
chanalia, Box 51-PS, Central Villagi 
MA 02790. 


BEER - Wine - Gasoholmaking equi 
ment. 42 Beer malts. Catalog, Wi 
Hobby, Р.О, Box 1866-8, Allentowi 
PA 18105. 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chainsa: 
Motorcycle, Snowmobile, Small Engine! 
Wholesale ‘prices. 48 hour shipment 
Free Catalog. Manufacturer's Suppl 
Box 157PS, Dorchester, WI 54425. 


Many Free! Liquidations , 

. Job Lots . . . Single Samples. Fr 
‘tails. Worldwide Bargainhunters, Вој 
730-B, Holland, MI 49423. 


FREE Catalog — Jewelry, Wi 
Records, Leather Goods, Closeout pric 
Cash Sales Co., 203 E. Congress, Tuc 
son, AZ 85701 


80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance for mailorder, adj 
vertisers. Ratebook leading newspaper 
magazines $1.00. Chicago Advertisini 
Agency, 28-ES Jackson, Chicago 60604 


82 TYPEWRITERS, 


DUPLICATORS, 
OFFICE EQUIP. 


CUT INSURANCE Costs — Free De| 
tails — EPS Publications, 1108 Ноореј 
Ave, Box 78-2051, Toms River, N 
0878. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


32 PAGE Catalog $1.00. Signature 
Stamps, Youngers Stamps, Princeton 
ТА 52768 


RUBBER Stamps. Free Catalog. Jack 
son's, Brownsville Rd. G-100, Mt. Ver 
non. IL 62864. 


84 PRINTING SERVICES 


ADDRESSES — $17.00 per thousand. 
R Bites, Вох 1661, Clearwater, FI 
335 


PRINTING & RUBBER 
STAMP OUTFITS 


IMPLE-X RUBBER STAMP PRESS- 
Hydraulic | Operated. _ Electrically 
led. Sizes 5"x8", 8"x12", 107х157. 
ing Outfits. Order for Presses. Sup- 
Shipped Day Received. Send $2.00 
talog and Brochure. Custom Man- 

Box 211-PS, Springfield. 


гре. Supplies Direct From Facto 
d 25c for Catalog and Samples 
ej Company, DS, Meriden, 


ст 


RAZOR BLADES, 
SHAVERS 


New Inject-An-Edge Kit 


|ARPENS ANY 
ECTRIC RAZOR 

OR GUARANTEED 
\ООТН SHAVES! 


azing Liquid Sharpener 
Lube Now Available 


iazing Inject-An- 
works from the. 


multiple head, rotary 
conventional, та! 
woman's. Simply 
bply Inject-An-Edge 
'arpening compound and 
п shaver for 1 minute, Blades 
irn razor sharp like magic! Comes with 
parate Inject-A-Lube, Also sharpens 
lectric hedge trimmers and carving 
ives, Only $5.98 each "Edge & Lube" Kit 
$1 postage & handling, 2 kits only $9.98 
$1.50 post. & hdig. Res. of CA, CO, FL,IL, 
Y. PA, VA, VT, WI add applicable sales tax, 
POPULAR SCIENCE INJECT-AN-EDGE, 
Dept. 780, Р.О. Box 5220 
w York, NY 10163 


TOBACCO, PIPES, 
| CIGARS 


USTOM Blended Pipe Tobacco. Free 
log. Mohawk Tobacco Shoppe, Box 
13, Dept, 200, Owensboro, KY 42301. 


8 OLD GOLD, JEWELRY 
WANTED 


ON THE SPOT PAYMENT 
FOR Old Gold, Silver, X-Ray Film 
atinium, Sterling, Contact Points, 
ver Flake, Coins. Send it today— 
t cash today. Perry Iron and 
5, Precious "Metals Division, 
uth Perry, Chicago, IL 60621. 
GOLD - Silver - Platinum Wanted. 
r free information write: Wilmots, 
5, S. Glassell, Orange, CA 92666. 


HIGHEST CASH IMMEDIATELY for 
4 Gold, Silver, Platinum, Jewelry, 
ld Teeth, Watches, Diamonds, Spec- 
sles. Free Information. Rose Indus- 

29-Y East Madison, Chicago, IL 
602. Established 1934. 


HIGHEST CASH for Gold, Jewelry. 
ld Teeth, Rings, Diamonds, Watches, 
ver, Platinum, Mail Articles Today. 
eo ‘gift with’ Information. Chicago 
ld & Precious Metals, 6 E. Monroe, 
pt. 1157, Chicago 60603. 


T-SHIRTS 


Sik-screened designs on fist 
ману, 100% coton, T-Shirts. 
SOLAR POWERED—3 сою. 
EXPLOIT US NO MOREI— 
4 color. 


Both available in 
Тап, Yelow, Gold, or Lt. Blue. 
‘Specify size, color & desig. 
Send $7 95 @ (n CT add 7%) 

To: AMITY PRODUCTS 
РО. Box 3851, Amity Staton 

NO MORE! Мем Haven, Ct 06525 
EXPLOIT US NO MOREI— 
auris Bumper Sticker .......$1.50 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
gun models, dollhouse room settings. 
1980 Model Catalog features complete 
kits, fittings, plans, construction ma- 
terials, tools, "How-To" books, 88 
pages. Only $1.00. James Bliss & Com- 
рапу. Dept. PS, Route 128, Dedham, 
MA 02026. 


MODEL Airplanes. Radio Controlled. 
Huge log $2.00. Sig Company, 
Montezuma, ТА 50171. 


94 FOR INVENTORS 


MARKETING MADE EASY. New book 
shows how to market products and in- 
ventions. $2.50, Innovations Plus, Box 
35515, Los Angeles, CA 90035. 


SUCCESSFUL invention  selling/li- 
censing. FREE booklet outlines inex- 
pensive selling program completely un- 
der your control reaching American plus 
INTERNATIONAL manufacturers, SPC. 
532 Broadway, Suite 20B, El Cajon, CA 


92021. 


NONPROFIT foundation helps inven- 
Widest range of services. Free 
Free evaluation, Af- 
Foundation, 501-A 
Towa, Colorado Springs, CO 80909. 


PATENT IT ECONOMICALLY! Free 
details, N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


IDEAS, inventions, new „products 
needed by innovative manufacturers. 
Marketing nce available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 


Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, РА 15222. 

REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 
Free Preliminary Review. Box 392, Mill- 
wood, NY 10546. 

INSPIRATION, Encouragement Рог 


New Inventors, Break Psychological Bar- 
riers To Success. $3.95, To: Innovative 
Enterprises, Р.О. Box 34687, Richmond, 
VA 23234, For Guide To Proven Way 
To Profit From Your Ingenuity. 


PATENT AGENT, U. S. Government 
registered, applications and, searches. 
free review, disclosure recording forms 
supplied, Frank Lojacono, 4500 Campus 
Drive, Suite 452, Newport Beach, CA 
9: 


INVENTORS - Patent Your Invention. 
Free Initial Consultation. We are regis. 
tered by the U.S. Government, Victor 3 
ans & Co., 4637 Eastern Ave. N.E. 
shington, DC 20018. Since 1898. 


NEW! "Patenting, Your Invention 
Yourselti", $29.95. Guaranteed! Regis. 
tered Practitioner, Box 7400-PS, Wash 
ington, DC 20044. 


BUYING Gold - Silver! Free Details! 
lance, 50-PS7 Margin, Salem, MA 


9 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
ols, Materials. Free Catalogs, North 
nerican, Box ТТ-ВТ, Fox River Grove, 


1 OF INTEREST TO ALL 


EYEGLASS REPAIR KIT. Mini-Screw- 
ver, Screws, Pads, Huggers. $3.00. 
t eir, Box 2631-Y3, Winnetka, СА 


WINE TASTERS SELECTIONS, Res- 
wrateur List Of Approximately 20 
od, Inexpensive Wines, Descriptions, 
rving and Buying Tips. $3.00. TBM, 
> 589 5283. Charlottsville, VA 


PATENT work done PERSONALLY. 
Economical. Free review. Registered 
Patent Agent, 1365 Potomac Hi 
Drive, Oxon НШ, MD 20022. 


PROTECT & SELL YOUR IDEAS 
PREPARE YOUR OWN PATENT APPLICATION 
Everything you need to know 

manual and forms 
PLUS- 
“SELLING HINTS” 
Send $9.95 to PREP-RITE 
РО вох 15495 ORLANDO, FLA 32858 


95 INVENTORS WANTED 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-77-IW, Fremont, 
OH 43420. 


MANUFACTURER SEEKING INVEN- 
IONS. ADVANTEK INTERNATIONAL, 
00 17th NW., WASHINGTON, DC 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West Springfield, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 

BEAT INFLATION — “110 Chicken 
Recipes." $3.95. Box 8491-S, Corpus 
Christi, TX 7841: 

PRIZE WINNER! Genuine "Texas 
Chili” Recipe. 


Send $1.00 : 
2722 Mayflower Landing, Webster, TX 
77598. 


98 WEARING APPAREL 


BEAUTIFUL, Sexy, Foxy, Ladies clear 
Plastic Hooded Raincoat. Comes with 2 
deep pockets, tie belt, wear it every- 
where, only $44.98 postpaid. Order to- 
day for sure, Bob Waterman Enterprise: 


PS12771 Red Hill Ave, Tustin, СА 
92680. 
100 WANTED TO BUY 
IKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
wood, МА 02062. 
CARBIDE, Tantalum, Stellite, Gold 


and Silver. "Top Prices, Poley's Indi 
trial Salvage, 12389 Minges, Battle 
Creek, MI 49017. (616) 979-4075. 

SCRAP Silver Electrical Contacts. 
Send Sample for my offer. R. Leszczak. 
Myrtle Street, Elizabeth, Nj 
. (201) 353-5049. 


102 TREASURE FINDERS, 
METAL DETECTORS 


IND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice: Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013 

GOLD MAPS show where it's found in 
21 gold producing states. Panning in- 
Struction, sluice-box plans, $6.95. Re- 
search. Box 639, Dept. 3, Fort Benton, 
MT 59442. 

FIND GOLD locally, How to buy - 
Where to sell - Any amount. Proven 
techniques, Detailed Booklet $8.95. 
Golden Publications, Box 1104, Green- 
wood AR 72936. 


GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors. Free catalog: Gold Mountain, 
Box 40507-X, nd, TX 75040. 


104 VACATIONS, 


RESORTS, TRAVEL 


THE MOST INFORMATIVE ATLAS 
OF ITS KIND WE KNOW 
The North American Road Atlas from 
Gousha, for over 50 years the nation’s 
foremost road map publisher. 
full-color, 


Lavis 
128-page easy-to-read atla 
, Canada & Mexico. Even in- 
в of 212 cities. Major parks, 
s & points of interest clem 

ly marked. Mileage charts, too. You'll 
find it the best road atlas you ever 
owned. Order directly from Popular Sci- 
ence for just $3.95 + $1 postage & 
handling, (Residents of CA, CO, FL, IL, 
NY, PA, VA, VT & WI, please add appli- 
cable sales tax.) Popular Science Road 
Atlas, Р.О. Box 5115-JY, New York, NY 

1 


105 MISCELLANEOUS 


FIRST offering nationally. 
unique Disney cartoon characters as 
unbreakable childrens banks. Teach sav- 
ing. decorate rooms, gifts, fundraising. 
Disney Products. Satisfaction Guaran- 
teed. Catalog. K.L.M. Enterprises, 
6092р Old State, Harrison, MI 48625. 


limited, 


PLASTIC Laminate Coffee Cup Coast- 
er. Send $1.98, Coaster, P.O. Box 471, 
Hainesport, NJ 08036. 


RECYCLE Plastic Scrap — "Where 
And How To Sell" $4.00. D.E. Davis, 
3641 Swan, Fort Worth, TX 76117. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
58,451 Thurston Road, Rochester, NY 


GET RID OF ROACHES. Money Back 
Guaranteed. For How, send $5.00 check 
Or moneyorder: Johnston Enterprises. 
P.O. Box 5613 West Station, ‘Austin, TX 


IDENTIFICATION Card Catalog, Free. 
Nipcos, 303 East Main, Barstow, CA 


105A BETTER HEALTH 


PRESCRIPTION Eyeglasses, Contact 
Lenses, Free Catalog. Sundae Optical, 
19PS Jennifer, Wappingers Falls, NY 


106 PERSONAL 


MENI Divorced, or about to be? How 
To Survive A Divorce is must reading 
7:83:80 to: Divorced (F), Box 9389. Sb 
Louis, MO 63117. 


WHAT'S YOUR 1.0.2 Ever wondered? 
Find out! Legitimate, self-scoring LQ. 
Tests only $4.00: Alexander Enterprises, 
Dept. SC-7T, 1702 Oak Street, Sarasota, 
Florida 33577. 


PHOTO ID. Sealed in plastic, All 
states, provinces, 24-hours, Guaranteed, 
Free birth certificate and Social Security 
card, Send $5.00 (2/$8.00). photo. 
address, height, weight, hair, 
eves, ‘birthdate, CARDINAL, Hox 5200- 
DR257, Jacksonville, Florida 32207. 


INTERESTED In Prophecy? Send for 
Bible Reference List, Only $3. Frank 
Surface, 3104 Autumn Ave, Albany, GA 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: 
vest, PS, Jefferson City, MO 65102, 


a) 


SAVE Money Five Ways — Free De- 
tails, Paul Stephen Associates, Box 145, 
New Britain, CT 06050. 


WIN. Gambling. "Sure-Hit" , , 
Number Picking System. $5.00. Morgan, 
Вох 2967, LaHabra, СА 90631. 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box 220-F, Miami, 
FL 33168. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail. 
Free Details, EACS. Box 33428, Si 
Че, WA 98133. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices" available. Omnidenominational. 
Free Details. Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 


BLACKJACK — Winning Strategy!!! 
Pocket memory card $3. Gambling Aids, 
Box 17, East Hanover, NJ 07936, 


UNIVERSITY DEGREES BY MAII 
gal, Fast, inexpensive. Free revealini 
details. Counseling, Box 389-SP7, Tui 
tin, CA 92680. 


Documents (all kinds) 
entie!! Catalogue 25c: 
LTD Documents, Box 3910-JL10, New 
Hyde Park, NY 11040, 


CERTIFICATE: 
Guaranteed! Auti 


107 HEARING AIDS 

FREE HEARING AID CATALOG - Save 
у by Mail! Write: "MONEY-SAVERS", 
9530-PS7 Langdon, Sepulveda, СА 


91343, Not sold їп California, 


MUGE SAVINGS. Eliminate dealer 
markup. Free Trial, Batteries whole- 
sale. Terms Arranged, Lloyds-PSC, 
Rockford, IL 61104. 


Q HEARING AIDS 
V /, PRICE CATALOG FREE! 


[| SUPER $AVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 


Mio HALF! No: salesmen. Sold bı 
PAIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 


[ Dept. PS-7D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
V Not sold in California. 


JULY 1980 | 153 


Emergency power 


for your home 


from battery/inverter system 


By E. F. LINDSLEY 


When Steve Paul pulled the main 
power switch to his home I expected a 
few seconds of total darkness followed 
by light bulbs glowing a dull orange 
and eventually coming to life after his 
emergency backup system struggled 
to pick up the load. I also expected to 
hear the refrigerator and furnace 
blower motors click futilely for a few 
minutes on low-voltage cutout. 

None of this happened. I saw only 
the briefest flicker of the lights, and 
the furnace and fridge kept right on 
running. 

“The switchover from line to invert- 
er power takes only 40 milliseconds,” 
said Paul. Steve Paul, vice-president 
of Best Energy Systems for Tomorrow, 
Inc., was showing me the company’s 
new 5000-watt battery/inverter home 
emergency-power system. “There’s no 
noise, no problem getting an engine 
started, and no handling of oil and 
gas,” he added. 

So far, I was impressed. But what 
about picking up other loads with the 
lights and motors already on the line? 
As I watched, he switched on the 
clothes-dryer motor and opened a tap 
on the laundry tub until the one-hp 
well-pump motor came on. There was 
no problem; no halting start. After- 
ward, Steve took me upstairs and 
randomly switched on lights, the TV, 
a huge electric organ, and a micro- 
wave oven. 

“Naturally,” said Paul, “you’d se- 
lect your loads and run only the im- 
portant things in a real outage, but I 
wanted to show you what a 5000-watt 
inverter can do.” 

Inverters change direct-current 
battery power into 60-Hz alternating 
power at, for ordinary uses, 120 or 240 
volts. One type uses a DC motor to 
drive an AC generator. Others are 
huge industrial installations that pro- 
vide backup at utility control boards 
and the like. And, at the other end of 
the scale, small units are available 
to give you 60-Hz power from your 
RV battery. 

Between these industrial and recre- 
ational extremes there have been 
problems with weight, cost, heat, effi- 
ciency, waveforms, and, as a home- 
standby unit, the sheer capacity to 


handle the loads in a typical house. 
The Best inverter appears to have 
beaten most of these challenges. 

Steve Paul's inverter is connected to 
the house lines through an automatic 
transfer switch. When the power fails 
(the equivalent of pulling the main 
switch in Paul's demonstration), the 
transfer switch immediately cuts over 
to inverter power. Since the inverter 
batteries are on continuous charge, all 
systems are "go" in a fraction of a sec- 
ond. 

That's impossible with a gas-pow- 
ered generator. An engine must first 
crank and start. At best, a highly so- 
phisticated hospital standby set can 
be on line in six seconds. 

Instant power and no noise and fuss 
aside, there are other aspects of the 
Best battery/inverter system to con- 
sider: 

© About the size of a breadbox, the 
5000-watt unit weighs only 111 lbs. 

* Batteries add to the bulk and 
weight. The eight batteries of the 48- 
volt input are neither small nor 
light. 

* The Best unit is 90 percent effi- 
cient and uses only 1.7 amps at no 
load. 

* Frequency regulation is five Hz. 

* Surge power for motor starting is 
20,000 watts. 

I asked Paul how long his setup 
would keep his house going in a real 
outage. "About two days," he said, “if 
you use your power with good judg- 
ment." Battery life? "I expect 10 to 15 
years," he told me, "but I've got a spe- 
cial charger that manages the charg- 
ing very precisely." 

Aren't you afraid, I asked Paul, that 
hydrogen from the batteries might 
cause an explosion in the basement? 
"No, we use special caps on the batter- 
ies that take care of the hydrogen cat- 
alytically," he said. "We're very care- 
ful about that." 

One objection I could see to Best's 
battery/inverter system was that a 
long outage could exceed battery stor- 
age hours. Another objection might be 
cost. You can buy a 5000-watt, single- 
cylinder gasoline-engine-driven alter- 
nator with electric start and a battery 
for less than $1000. That compares 
with a list price of $2358 for the in- 
verter plus the heavy-duty, deep-dis- 


Steve Paul checks automatic transfer 
Switch that instantly cuts in 5000-watt in- 
verter when power fails. Eight batteries 
provide two days' power. 


Solid-state rter has no moving parts. 
Waveform is different from other invert- 
ers', suits most electronic gear. Ninety 
percent efficient, unit wastes little energy. 


charge batteries and charger. On the 
other hand, the one-lung alternator is 
in no sense automatic starting, has 
only primitive voltage and frequency 
control and requires maintenance. 
Upgrade the engine unit to do what 
the inverter can do and you're going to 
spend as much or more money. 

Even so, if the cost differential 
seems high for occasional use, it sud- 
denly reverses when you put the in- 
verter and batteries (in the smaller 
1000-2500-watt sizes) on a cart and 
put them to work eight hours a day at 
a construction site. Since the system 
uses power only when you switch on a 
tool, is noiseless, fire-safe, and always 
ready to go, takes no fuel or oil, and 
doesn't need overhaul, it can cut hour- 
ly operating costs to one-tenth that of 
an engine-driven generator. 

For information on Best inverters 
in all sizes, send $1 to Best Energy 
Systems for Tomorrow, Inc., Box 280, 
Necedah, Wis. 54646. 


We left our hearts in San Francisco. 
and acase of Canadian Club. ` 


San Francisco! What better place to 
hide a case of golden Canadian Club 
than the city where millions came to 
seek gold in the Gold Rush of 1849? 

So, we boarded a cable car on our 
way to hide a case of the world's 
finest-tasting whisky in America's 
most beautiful city. Do you know San 
Francisco well enough to find the С.С 


A BART ride, a street with a past. 

Start at BART's last city stop, and 
take a 30-cent ride. Change to another 
mode of transit, and ride until you can 
transfer again. Do so, and head for the 
farthest terminus, but debark at the 
Stroll a nearby street 


first right-angle. 


т 


till it suggests a profession. Then head 
back toward your latter mode of trans 
portation one block closer to your for 
mer. Where idlers gather who 
stays longest 


note 


Find a way out of town but stay in. 

Now head straight to some rails and 
follow them as far as necessary to 
meet a way named for an important 
Gold Rush figure. Let it lead you to a 
way out of the city, but don't leave. (If 
you've made it this far, don't think 
things are looking up.) Now return 
to the last route you were directed 
to. Somewhere along it we hid our 
Canadian Club. Things you've seen 
should tell you where 


Tell the boss, “C.C., ple. 

When you reach it, tell the man in 
charge "C.C., please" You'll receiv 
a case of Canadian Club, the world's 
finest-tasting whisky 

As you'll discover, C.C. is smoother 
ind lighter than other whiskies. So try 


it on the rocks or in a sour or Manhat- 


anadian 
600 


tan. Millions know that ¢ 
worth searching for. And 

sco Bay 

it's 


(ADA BY HIRAM WALKER 
ENDED CANADIAN WHISKY. 


Canadian Chl 


The Best In The House"* 


380. 6 YEARS OLD. IMI 


ED IN BOTTLE FR 
IMPORTERS INC PR 


А т * 
Winston’ySun-Rich” Blend fas 

b choicgStgrichest tobaccos XE E 

[s this fulland satisfying. : 


KING: 16 m. mg. nicotine, ER 
BOX: 17 mg. "tar", 1.2 mg. nicotine, av. per cigarette by HC method.” 


FULL gj 
FULL RICH аси 
rosacco raste — I ACD Tasty, 


Soft Pack and Box 


